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ReWr-^-^In ■ " P'-eparat.on of the updntecl^Tl^xpTincreTT^g 

Report. m)A s „w,ndate was to present the current scientific infor- - 

.. tl .nl i " N<-'ti.onal Institute of Child 

t u. I 1" iul^escents; the fifth chapter nresents - 

e -e w h " f "^>"'y- 1" acld.itinn, thV extensive refer- 

"s I,' n! ''"'^ t'>^'"'^Hves a valuahld 

-f N )a': 1, vis-"™'";; - '^'■'''^r^:"' tl'^Clinicai/Rehavioral Bnmch 

NIDA s Division of Research, has added an int roduct ioK which 

;c^o;kT"';'t -^-r"^"'^- '""^^^^^^ ^^^^^^ .-.s wen s 

nX. " 1. ;''"i "'^^ ''^'Ix'vi^^ral aspects of smoking. 

Dr. Krasne,;.,t has Lul a primary role in overseeing N IDA supported 

pn 'sslV^ MKivior^id the cSIon 
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K i ? ■■'^'nse:^,1nclu,]mg s,nokmg-T^^^ 
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Introduction 

Norman A. Krasnegor. Ph.D. 

•me papers presented in this monograpfi are representative of the var- 
ini^^^'^u . ? fJ^ important in studying smoking behavior. The 
initial chapter by Murray £. Jarvik focuses on the -Biological Influ- 
ences on Cigarette Smoking." Ovide Pomerleau highlights the mechan- 
isms H^volved in • Establishment. Maintenance, and Cef^atioJ ofS- 
P^chcJ^LTZ. ■'^^t^^^^'. "S™>king in Children and Adolescents: 
Knc ^ De^eminants and Prevention' Strategies," by Richard I 
"Psychosocial Influents on Cigarette Smoking," briynn T 

• s^i^v 'T^'i'"p l!" IfSe^lace that this behavio^has^^^ * 
^'t, u ^ ^' Pechacek, in the last chapter, "Modification of 
anokiiji Behavior." reviews the vit^l questioS of'treatm^Jtlo? cSLg- 
^ the behaviOT. Together these paper's provide an excellent refer- 
^f^^?"^ state of the knowledge on tobacco de&J^ 

. especially important since, though much ii known aboSJThe 

?3^K b1h^^Srfts:ir" '''' lean.ed,bopt 

Shoking is clearly a question of enomoiis concern for the public 

-n, 7"^^'°" Americans consumed 615 billion cigar- 

S^nf ' pllll^'^n?^^^'^.'"'''^^ expenditures for the nati&n were enor- 
I^^^"j27Tf{^i^^'*?S?J^' that/ health costs associated with smoking 
S mI^J^k o^^ A°J TheVgeon General's Report on Smoking 

■T^l indicates that in that same year. 325,000 premature^ 

deaths -linked to cigarette smoking occurred. R^ieardi on^JSTSors 
S^i^ls';? JJ' maintenance, and cessation. S this 

c?n?r ^^^^^ priority from the public health viewpoint 

l^Zl^ l^owledge is essential' for the development of workabl^ 
treatment approaches and effective prevention strategies. 

This paper provides an overview ot cigarette smoking from an applied 
behav or analysis perspective; reviews what is knowS concen^iKiS- 
sealS: ^^^^i"^"'^^! suggests new direction ??rJe- 

INITMTION AND ESTABLISH^H^ ^ ' 

IS^h^JjTron/^^ ^° ^" * behavior which has 

such dire consequences for their well-being is still with us. One 

,1. The renmlnder of this chapter la adapted from a paper presented 
^ '^••"•f the Fourth World Conference on Smoking and ' 
Health, Stockholm, Sweden, June 18-21, 1979. 

.... . . 8 



useful approach to developing the knowledge base that can elucidate 
this paradox is that provided by the experimental analysis of behav- 
ior. Within this framework, cigarettes are viewed as powerful -rein- 
forcers which stre%th^ and maintain behaviors that lead to their 
V use. While little prospectivt experimental data exist or how people 
start/to smoke, retrospective and anecdotal observations suggest 
that peer pressure is necessary for experimentation with and initia- 
tion of cigarette smoking. Since smoking is associated with dyspho- 
ria during this early f*\ast$ of the .behavior's development, continued 
use is thought to be dependent upon social support* Once a smoker 
becomes tolerant to the aversive aspects of inhaled smoke, the posi- 
tive reinforcing properties of cigarettes predominate, the behavior 
is established, and the social support provided by peers diminishes 
in importance (3) . 

mitsTTENANCE ^ . , 

9 

Over time, cigarette smoking comes to be maintained by opetant and 
Pavlovian conditioning mechanisms. Conditioned stimuli (e.g., sight 
of people smoking, time of ^ay, etc) both set the occasion for the 
behavior to occur (operant model) ^and trigger Internal physiological 
events such as craving and discomfort (Pavlovian model).* These ante- 
cedents increase the chances that Smoking will occur in their pres-- 
ence, and, since such events are/ themselves so likely to occur, help 
to insure that the behavior is maintained. 

While it has not been definitively established, the choice for the 
most likely constituent in cigafrettes which reinforces smoking be- 
havior is nicotine. There are several lines of evidence which sup- 
port this assumption. 

First, we know that nicotine can be discriminated by experimental an-^ 
imals (4). This implies that the drug has a central nervous system 
effect, it can alter the affective state of an organism, and sUch a 
state dependency may play a role in maintaining the behavior. 

Second, wo know that nicotine is self-administered intravenously by 
rats and monkeys (5).' This finding means that nicotine is a rein- ^ 
forcer, i.e., it. strengthens and maintaii>s' behaviors which lead to 
its availability and ingestion. 

Third, smokers appear to regulate their intake of nicotine (6,7). 
This finding suggests that cigarettes are\ used particularly by estab- 
-^lished smokers to maintain what, for theV» may be a necessary plasn)a 
nicotine level. 

Fourth, recent neuropharmacological experiments (8) suggest the ex- 
istence in rat brain of a specific nonciholinergic receptor for nico- 
tine. This finding implies that the central mechanism of action for 
nicotine *s reinforcing properties can be studied directly and its 
biochemical and neurophysical nature can be determined. 
\ 

Fifth, we also lolbw that the average one-pack- a-day smoker is esti- 
mated to self-q4Pinister 70,000 bolases of nicotine per year (9), 
This surpasses by far the rate of any other known form, of substance 
abuse. The Implication of this conclusion is that smoking is, an '^'over- 
learned behavior and is therefore difficult to extinguish. 

2 
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CESSATION, Win-DRAWAL, AND REIAPSF, 

While. there are many approaches to help people stop smoking (10), and 
^ to. 4 null ion Americans are reported to quit on their own annually, 
the literature indicates that maintained abstinence is difficult to 
achieve, Of those who do succeed in stopping, 75-80 percent relapse 
within twelve. months (11). 

Why is the rate of relapse so high? Part of the answer lies in the 
withdrawal syndrome that occurs subsequent to cessation. Withdrawal 
IS defined as abnormal physiological and psychological changes which 
appear after cessation o£ habitual drug use and gradually disappear 
oyer time or when use of the drug is reinstated. Shiffman (12), in 
his extensive review of "Phe literature on withdrawal • from cigarettes 
■reports a variety of changes 'in physiological, behavioral, and psy- 
chological variables. 

•Blood pressure and heart rate decrease, while RIIM sleep time an'd 
sleep- like HUG's increase. Weight gain is reported, along with the 
occurrence o* nausea, headache," const ipatfon, diarrhea, and exces- 
s,ive eating. Decrements in vigil^ce and psychomotor performance 
have also been demonstrated. In the affective domain, smoking ces- 
sation IS associated with increases in "craving, anxiety, irritability 
aggressiveness, and hostility. Severity of the abstinence syndrome ' 
has been .shown to be related to the sex of the smoker (females ap- 
parently have more severe, symptoms) and the dosage parameters of the' 
cigarettes used prior to cessation (12). 

Withdrawal' symptoms begin to appear within hours of stopping and some 
persist for periods ranging from a few weeks tP several years. Such' 
alterations m emotional, physiological, and physical status of ab- 
stinent smokers are vitally important because they have been cited 
by researchers (12) as a reason that smokers relapse. When confronted 
with such changes subsequent to cessation, smokers report that they 
cannot tolerate the discomfort. They resort to the highest probabil- 
ity behavior (smoking a cigarette) which in the past has relieved the 
dysphoria they are experiencing, and they achieve a temporary relief 
from the symptoms. Within a short time, this avoidance behavior is 
again reinforced by the smoking of yet another cigarette, and the de- 
pendence cycle is reestablished. 

NfW DIRECTIONS FOR RHSF^ARLTI • 

While the facts ouUined above suggest that there' is some information 
on the behavioral Ifases of cigarette- smoking, much more work remains 
to be done. IXiring the next 7, to 5 years, much new knowledge will 
be compiled that will shed light on how smoking gets stafted how it 
IS maintained, and why it is so difficult for people to give it up. 
Wtet IS needed to achieve this data base^is a multidisciplinary ap- 
prd^ch which employs methodologies from the biological, behavioral 
and social sciences. This strategy will insure the development of' ' 
a comprehensive and balanced understanding. 

Based on the literature and the field of smoking research as it now 
exists, the foUowihg foci are recommended as higfi-priority areas 
wtiere study should be initiated. ■ . • 



(1) The Role of Nicotine. At present the evidence is accumulating 
and strongly suggests that nicotine is necijssary for the maintenance 
of cigarette smoking. Studies of the intrivenous self -administration 
of this drug by animals indicate that it can^maintain behavior which 
serves to make it available. A direction of great importance would 
be the development of animal models which employ the inhalation route 
of administration.. Thi.s is the case because nicotine passes mo5t» 
rapidly into the brain via the lungs^ and it may be that the rein- 
forcing efficacy is enhanced when adminj^stered via this route.' 

Studies which explore the^entral site of 'action of nicotine'and drugs 
which block its effects are of great interest since such research 
could help elucidate the neuropharmacological and biochemical bases 
for the reinforcing effects 6f the drug. Similarly, such investiga- 
tions could suggest pharmacological lipproach^es for treating dependence 
on nicotine. . ' , 

(2) Withdrawal. As mentioned above, systematic studies of the absti- 
nence syndrome associated with smoking cessation should be undertaken.^ 
Many questions need answering. For example, what are the most common 
symptoms reported? How does withdrawal vary with the number of years 
one has smoked? How does withdrawal vary with tfie strength of the 
cigarettes smoked? Is there a conditioned abstinence syndrome .associ- 
ated with cigarette smoking? 

(3) BcJhavioral Pharmacology otf Smoking. While there are some data 
on the topography of smoking, relatively few experimeijts have been 

^conducted 'to determine the rate of puffing, volume of puffing, inter- 
puff interval, etc. Such research should be encouraged, especially 
as these parameters are related to smoking history, nicotine content, 
stimulus control, etc. The data obtained could be used directly in 
techniques designed to treat smoking. 

(4) Prolonging Abstinence. While there are many procedures used to 
achieve cessation, the largest problem to be overcome is how to help ^ 
people maintain that status. Studies Which can determine ways to 
lengthen .the period which, people remain abstinent are essential, 

(5) Longitudinal Studies of Smokers. While there are some exceptions, 
the general picture suggests that fojlowup in treatment stOdies is 
conducted for up to one y^ear. Yet , more recent reseaVcli data indicate 
that a minimum of two years is necesiHiry to e^luate treatment ef- 
ficacy for smoking cessation prograius. Researchers should be-encour- . 
aged to employ lowfe term foUowup designs when evaluating the suc^cess 
of various treatlvent modalities. 

In addition, longitudinal prospective studies should be carried out 
to investigate the natural history of spontaneous quitters. We know 
virtually nothing about the millions of smokers who allegedly stop 
smoking on theit own each year and whether such people are successful 
at maintaining abstinence. 

'(6) Peer Pressure. Studies whicli undertake prospective investigations 
of peer pressure as this Construct relates to cigarette smoking should 
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be initiated. Both laboratory, and field studies should be carried 
out to determine the contribution ot* peer pressure to the initiation 
md maintenance of smoking 'behavior. Such data ^re essential to help 
develop effective prevention strategies. 

(7) Objective Methods for Validating Self-Repoxts. There are many ' 
studies in the literature on incidence and prevalence of cigarette 
use^ and the evaluation of treatment efficacy. Unfortunately, the 

, analysis and conclusions are often based on self-reix)rts only. While 
some studies do use significant others to corroborate self-reports, 
few have employed biological assays to vatidate such subjective data. 
Work on biological assays such as aijalysis of breath for CO content 

• and blood for thiocyanate levels is just getting '4ndcr way. Such 
work and the development of other biological assays should be encour- 
aged. ; 

(8) Treatment Research. New and innovative techniques, particularly 
•in the context of well -designed multimodal treatment approaches, 
should be carried out. Such research must include within the design 
Bj^ropri^te control groups, random assignment, objective measures of 
cigarette use (CO, thiocyanate, etc.) and longitudinal followup.' 
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Introduction • , . 

The |)n'S(|nl rliaptc^v rrvirws currrnl knowU^ljifi^ concernin^j thcr 
hiolojfical^ l)i(H'lu'mi<'aK and |)hyr?i(4b)^i(\il corrclaLos of the smokinff 
habit over tlu' Ihrvi* sla^eH of its developnu^nl. Th(^s(» are res|x^('liV(^ly: 
ej^UMisHment, maiijlenanee, and eesnation of the jM»havi(){-. Whilv Oii^re 
is overlap in eaeh of lh(\se sta^i^s, one (^an eoneeplually divide lh(; 
proees:^ and evaluaU^ from a liiolo^jieal p(^rsp(»elive the mcdaholiHm and 
faU' of the major eonslituenls of Lobaeeo, Uu^ r()\v of nieoline, 
dependenee liithility and tolerance assoeiaLed with Ihe >^mokinf< habit, 
,and its physicKofi^ieal eorrelales. Keeonimendalions for new research 
iniliatives are iru luded where appropriate throughout the text. 

-^Chemistry and Biochemistry of Tobacco Smoke 

(^ifjanate smoke eonlairjs a number of c()m|M)un(ls that may act Jis 
pharmaeolo^i^'al reinf<jre(irs and fkyt'ililatc^ establishment of the 
" * smoking habit. AlthoufjVi it is difficult for a psyehopharmacoloffist to 
ifrnore the p()ssibil'rbytond('(Ml the probability or certainty, that the 
chemicaf composition of cigarette stnoke is of vital im|M)rtancx' in 
(^xplainitJ^ smoking Ix^havior, tlicTe are l)oluivi()ral scientists who 
totally iji^nore chemistry. They focus ins^y^id upon the fact that 
,smokitJ^ is initiated by |H'er pressure, and ^ome liave expressed t1ie 
view that oral and manual satisfaction is aH that is necessary to 
maintain Xho' habit. Althou^h^it may l)0 i\ppr<)priati» to go to the 
opposite extrenjc and deny the importance of psychologii^nl factors in 
the estal)lishment of the smokin^i: h;tbit, there is much direct evidence 
^that ci((ar(»tte smoking necessarily involvcvs tobacco and i)robably 
ni<'otine. ( 'i^j^arettes made of nontobacco materials such jus lettuce or 
cubel)s not popidar The (^vi(l(nu'e t^uit nicotine is a vital ingredient 
• is somewhat njore circumstantial, 

A pack-a-(lay sm()k(T takes more than r)(),(KH) puffs |K»r year and each 
^ puff dvlivers a rich jussortment of chemicals into th<^ iunj^s and 
l)|(M)(lstrehm. Kach puff stamps in thv habit a litth^ more and auffmonts 
the eHtal)lishment of secondary reinforcers, such as the siffht and Hmell 
of cigarettes, the lighting procedure, nnd the milieu and cohtt^xt of a 
meal with a cup of coffee or a cocktail. It would Ik» surprising if 
chemical fac^tops were not involv^vl in th(\se pleasural)le ex|K»rieneeH. It 
is not surprising that such an f)v<»rl<»arne(l habit surrounded by 
secondary rtMnforcem is (liffi(Mdt to <^xtinguisli. 

The |M)ssible candidates for reinforcing pharmacological ag<»nts in 
th4» 4\stablishment of the smoking habit are shovj^n in Tal)les 1 and 2 
(IIH). Although nicotine is most popular sus|HM't for the reinforcing 
agent in tol)ac<H), th<T<» an» other |H)Ssil)ili ties. Tar und carlM)n monoxide 
ur«* thi» two wiy^ji. likely <tonU»n(lcrs. 




TA6L1!^.— ^tgarette smolie: gas phase componentH 
0»K/cijfnrette*) 



4- 



Carbon monoxitk 
(!«rbon dioxido * 
Ammonia 

Hydrogen cyanido (hydrocyanic acid)** 

laoprene (2 Me^ IJA butadiene) 

AceUhitfhyde 

Acr6i«in {Z propenal) 

Toluene 

N Nitruflodimethylaminu 

N Nitroaomethyltithylamine 

Hydrazine 

Nitroiitethanu 

Niiroethane 

Nitrobenzene 

Acetone 

Benzene. ^ 



18.400 
50.600 
«0 

582 
770 
H4 

lOB 
0.08 
0.03 
0.03 
0.5 
' 1.1 
25 
578 
67 



* MS mm non-niter, blemWd cigv«lt« (iJ s.) 

Oaa phw pf)rtion only (74 |i4J/clg. in p«rttcul»to ph««e) 
SOUROB: SchmelU. I. (//«). 



TABLE 2,— Cigarette smoke: 
(/ig/cigarette) 



particulate phase components^ 



« 

TPM* wet 








31^ 


dry 








27.900 


FTC'* 








26.100 


Nicotine 








1.800 


Phenol f 








86.4 


(y CnMol 








20.4 


iHr and p Creaol 








49.5 


2,4 Dimethylphcnol 








9.0 


^ Rthyiphenol 








:m 


ft Naphthylamine <t 








0.028 


N Nitrommorniootine 








0./4 


Carbazole 








f.O 


N Methylcarbfzoie 








0.28 


Indole 








14 


N Me(hylindolo 








0.42 


Reni(a)ftnthrmrene 








0.044 


B«nso(^)pyrenc 








0.025 


Ftuorene 








0.42 


Flutrantheno 








0.26 


('hryiwiKi 


* 






0.04 


DDD 








1.76 


DDT 








O.T/ 


4.4 * Dichloroatilbene 








1.78 


U S. elcaratU. BA mm. without filu>r tip. 19fW 
* TI^U rn: - TPM HaO nkxiUm 



tlOURCR.fl«hiMlU.k ((/«). 
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Carbon Monoxide 

After nicotine, Ibo sulwtuncc ii^ ciKHrettc smoke with the most 

. '1.1 



Ah 



pronounciMl uvuiv pharniarolojriral action is carlH)n monoxide (CO). 
(MKaroLLe smoke (^^nlains 1 to f) (H), or KMKK) to 5(),()0i) parte 

per million (ppm). Carhon monoxide impairs the oxyjfen-carrying 
eapaeity of lh(» l)loo(l and may impair funetionin^ of the nervous 
, sysU^m. It appears to |K)se a threat, l)olh aeutely and ehronioally, to the 
funetioninK of lh()^i(» with eardiovaseular disease. Indeed; it is thought 
by Homo {U'S) that the earlK)n m()nox.i(le in ci^^arette smoke is partially 
^ responsible for the inm^asrd risk of niyoeardial infaretionVnd stroke 
in cigarette sm()k(»!*s. The. eomhination of nieoline, with iLs eateehol- 
umine releasing projHTties, and earl)()n monoxide in the J)I(K)(1 of 
smokers may enhance cardiovjuseular risk. I 

\aII\v evidi'nce exists to support Ihv hypothesis that curlKm 
monoxide is the reinforcing^ a^ent in estal)lishin^r the smoking habit, 
although it ma>Mnteract with nicotinr. Quite |)Ossil)|y carbon monoxide (' 
may deter a few smokers from estalilishin^r the smokinjr habit l)ocause 
it may induce headaches which would (teter further smoking. Other 
forms of tobacco (snuff and chewin^^ tobacco) that have l>een Used 
throuKh the ages do not produce carl)on monoxide;. 

^ Tar ^ 

Tar, the parUcuiate phas(» of (Mgaretle smoke, is also of im|K)rtanee in 
the establishmentjjk the .smoking hal)it. The possibility that tar may be 
reinforcing is not so easily disproviid 1)eeause the tar and nicotine 
cont(»nt of cigarettes lvtu\ to co-vary. One study in which the Uir and 
nicotine were dissociated and varied showed that the numl)eb of 
^igarette^s smoked was related to the nicotinT? eContent but not to the 
tar. Th(Te W(»re indi(»ations that there may 1m' an interaction between 
tar and nicoline.- For example^ nicotine strongly influenced strength 
ratings in (he exfKM'ted direction, while high tar cigarettc^s were 
actually perc(Mved as milder than low tar. The n^sults are consisl<mt 
with the hypothesis thai p(^o[)le srnoke to..ol)tain nicotine, but it would 
be important to extend and C(infirm these findings witlyj^wider range 
of tar^mdnu(*otine contervt. 

Nicotine 

^ Nicotine has Ixn^n proposed the primary incentive in smoking (6V/) 
and may be instrum(»ntal in the establishment of the smoking habit. 
Whether or not it is I he (Jnly nMnforcing agcMit, it is still the most ' 
powerful pharmacological agent in (Mgarett(» srnoke. Nicotine is rapidly 
extracted, enters the pidmonary circulation, is pumped to the aorbi 
where il stimulates the aortic and carotid chemorec(^ptors, and may 
• produce reflc^x stimulation, of the respiratory and cardiovascular 
centers in I he l)rain stem. 

Within one (^rculalion {K^riod, one fourth of the inhaled nicotine 
passes through the brain eapillari(?s and, since it is highly |H»rmertbU! to 
the blood bnvin barrier (////), passes promptly into the brain. Once in the 
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l)rain, nicotine stiawilaLcs nicotine ri'(*(*|)L()rs, 1 1 also riiloaHos various 
l)i<)mmir aminos, inrludin^f the raUrholaminos and |)()ssil)ly H-hydroxy- 
tryptnmine. IL may also sLimulalo som(* as yc^ unidonUfiod roecpLors. 
IL sLjmulaUjs th(* enu'lic ('hi'iyi()r('('('|)Lor Lri^'-^CT /one \u ihi; medulla 
and, in novices or (n lar^e doses, it causes nausea and vomiting, A 
variety (A [lypoLhalamic and piLuiLary [lormoni'H are sLinTulaUMl l)y 
nicotine (liJ], Tlie cTfects-of nicotine on associative cent^'ps in t*he 

* l)rain are still Minex|)lore(l but may Ik* of (^xy-eme im|M)rtance in 
explainin^f its use and (lesiral)ility during initiation of the sm()]<ingv 
haf)iL Studies froin a numlnTof lahoratorii's iiidicati? that nicotine can 
have a faeilitatin^^ effect upon learning and memory in animals (^4), 
and possibly in humans (J), ^ 

The other thret* fourths of the inhah^i nicotiiu' is delivered to the 
r(\st of th(* body and ucts whei'ev(T th(Te are nicotinic siU^s. Thus it 
stimulates autonomic Ran^lia >\'ith, for exam|)le, activation of the 
gastrointestinal tract, Hy the same mechanism, hi releases e|)ine|)hrine 
from th(^ adrenal Riand- with all the "fi^ht or flight" reactions that this 
hormone* can |)r(Mlu(;e, including mydriasis, Ulchycardijv. vjisoconstric- 
tion, l)r()nchiolar dilitation^ (l(;creas(* in .gastroi/Stestinal motility 

• (though this is Reni'rally successfully oviMTome l)y nicotinic ganglionic 
stimulation), and glycogenolysis. It also |)r()(luces a rise in free fatty 
acids in the blood, and it can rek'jise catecholamines such iis 
nyrepine|)hrin(* from ri/tM've endings and chromaffin cells through the 
f)ody, Th(\se diffus(* |)hysi()logii*al changes may c()ntril)ut4' to increased 
arousal and thus l)e im|)ortant corollaries ir)^the establishment of the 
smoking habit. 

Much of the evid<Mice ^for the roll! of nicotine as the primary 
reinforcer in ciganlte smoke is circumstantial.' Smokers |)refor 
(^igarettes with ni(M)tine than without (40), though they will smoke 
nicotin(»-fre(» cigarettes. 

Cigan^tes with a nlcotint^ content of less than 0.8 mg/^Mg do not do 
well on tfie market but recently hav(* l)een increasing in |H)pularity. 
(lemTully. thes(* are sm()tti'(l by individuals who an* trying to cut down 
or somc^how diminish thi' harmful effects of smoking. T()l)acco-free 
eigar(*tt(\s are doomed to ()[)livion almost from the start. Ix^ttuco 
cigarettes had a bri(*f vogue in lh(*' United States, but the 'two 
companies j)roducing the two different l)ran<ls on the market wont 
bHnkru|)t. 

4 It is im|)ortant to not(* that low or no-nieotim; cigarett4\s allow their 
smok(*rs to go through all the motions of smoking. Lighting, handling, 
and puffing can Ik* th(^ same jus with u.sual (!igan-tti\s, so the 
op|)ortunity ft)r visual. /)lfactory, and oral gratification is prosont. It is 
the rare smok(T, howtwer, who continu(\s to smoke cigaretttis lacking 
nicotirle for any hmgth of time when Ihv. more iH)pular high nicotine 
(Mgar(»tt(\s are availal)l(\ Th(* most likcily ex|)lanation for this prefer- 
ence is that nicotine* is n^in forcing. 
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Metabolism and Fate of Tobacco in the Body 

There is liLLIe (lata relalin^r meLalM)lism and fate of tobacco to the 
estahlL^ment of the smoking habit in adolesoenee. Differences, 
however, have been found in the meUibolism of tobaeeo in adult 
nonsmokers and smokers. Beckett and Tri^^s^.^) administered nicotine 
to smokers and norv^mokers and measur(>(l urinary nicotine content. 
The nicotine content in urine from smokers (55 to 70 |)ereenb) w^as 
con<<istently hi^rher than from nonsmokers (25 tof^O iH^rJ^cimt). It would 
l)e useful to do enzyme studies in a Ur^e sam|)le of adolescent and 
preadolescent subjects to determine w^hether chemical profiles m^ht 
help predict who will t^e u|) smoking and who will not. Also, if there 
are biological deterrents to smokinjr, it .would be useful to find them. 

Predisposing Factors 

(limnetic ^ 

Relatively little is known about biolo^neal factors ih the initiarton of 
thesmokin^^ habiL Many studies that have implicated biological factors 
in the initiation of smokinjr In^havior attribute the In^havior to a 
genetic prc^disposition. Initial twin studies by R. A. P'isher (.tV) led him 
to hypothesize that ^^onotype was a significant variable in smoking 
behavior. In his survey of twins from (iermany and Knjrland, he 
reported that monozygotic twins were more concordant in their 
smoking l)ehavior than dizygotic twins. 

Kysenck hits measured jHTsonality variables and hius concluded 
that smoking In^havior is related to the extroversion-introversion 
dimensions of i>i>rsonality. Kys(mck*s theory assumes that difference's 
in these dimensions of jHTsonality are for the most part determined by 
hereililary factors. He pi\»sents evid(in(v indicating that monozygotic 
twins are more alike On* these dimensions than dizygoti(» twins, and 
that cigarette ymoking is associated with the extroversicm dimension of 
personality. These data have 'in part formed the basis for the common 
jfenotyf)e hyiM)thesis, This hypothesis states that tol)acoo smoking and 
iung cancer (and in the theory of Kysenck, |)ers()nali.ty factors) are due 

/to aVomm(m genetic mechanism (7/;). SubscMjuent analysis of, twin 
studies have su|)ported (IS, 119) and (hmied (////, LW) a significant 
genetic influence on smoking In^havior. However, (kulef^fof, et al. (19) 
recently 7)ublished an extensive review of the data from the SWedish 
twin registry and concluded that "the constitutional hypothesis jlm 
advanced by Fisher and stilj suj)|)6rUMl by a few, has here bi'en tesU?d 

,in twin studi(>s. The n>sults fr^mi the Sw(>(lish monozygotic twin series 
s|M>ak strongly against this constitutional hyiH)th(isis;' The (:ha|)UT on 
Mortality in this re[)ort contains a more complete (Uscussiorv of this 
toj)ic. 

In general, studies from which infer(>fices alM)Ut genetic mechanisms 
and smoking have been mad(^ are sid)jeet to many of the' pitfalls 



Uvsaofiated wilh survey4y|K; reaearch. Sludios of Iwins are um6ng the 
moat |M)|)ular means of aaseaairiK RcrKilk' factor's (U). Unfortunately, 
the small numJxir of aubjecta uaed in twip studkis .(particularly 
monozygotic) hjus limiUxl ,the inforoncea that can Ik^ made about 
Kenotic moehanisma. An additiomU confoundor not control le<Kin twin 
studioH is'the premital envimnnHitit. the prooiiUil environment for 
monozyjfotic twins is I'ikely to U- more similar (i.e., twin fKwitions, 
common cirt'ulatofy faotora, cU-.) than for dizyfrotio twins (^H). Further 
proifreaa in this area will dejwnd on more exhaustive and sophisticated 
methods of analysis. ' ' 

Kndocrinolofocal 

Thv im|K)rtaneo of endoiTinc jfactors in Ihe cstahlishmont of the 
smokinjf habit has not Irk^ (»x|)l(iro(l. Thi^y is aluindant evidence thaU^ 
hormonal chants in |)uiR^rty (ktup at alM)ut the same time that 
individuals start ftmokin^^. Retros|K.rtive studies indic^ate that teenage, 
smoki^rs gre mon^ out^oin^, selfn^onfident, and relKillious toward 
establi^^hed aut,hority than their nonsmoking, counter|)arts. 

The acute end(HTine (^hanjfes iisscKMated with eij^arette smoking jire 
difficult to inter|)ret Invause of non-s|KxMfie stress factors which may 
'accom[)any smoking^ Winternitz and jC^uillen (n9) meiisured ACTH 
and f^rowth hormone lev(ds in nonsmokera after smoking two 
ciganates. Then^ wjw a ra|)id incn^aso in the phusma hovels of tH)th 
hormones, but the authors were unable to determine if the effect was 
due to the tobacco stm)ke or to th(^ stress created by smoking. The 
suhj(^(as dovelo|HMl nausc^a. kvamc* |)al(s and sUirU^I sweating. In 
chronic smokies a shar|) rise in |)lasma Cortisol wiis observed after two 
cigan^tes and was maintained for S(»veral hours, (irowth hormone 
lev(»ls fH?Hk(Ml at 1 hour and fell [)aek to control levels during the second 
hour of measunmient. No significant changes Were found in LH, FSH, 
TUH, and t(\stosterone l(»V(ds. 

()n<^ of th(^ most frecjuently demoristratcMl (mdocrine effects of 
niVotint^ is the stimulation of vaso|)ressin r<»le;use from the su|)rao|)tic 
nucleus ( x V>'. 110), lto[)inson and his c()ll(jagu(\s have shown in humans 
that ni(^otin(^ stimulates ihc rvlrn^' of a n(»uro|)hysin jusscK'iated with 
vasopressin s(M'retion. A^second estrogen-stimulated neuro|)hysin was 
not af fe(^t(»d [)y ni(M)tinc^ treatmc^nj^,. 

In a similar study, Hayward and Pavjisuthi|)aisit (V>) me^usuml 
pbisma vaso|)r(\ssin lev(»ls in. adult .femal<» monkeys aft^T intravenous 
infusion of ni(^()tiri(^ ( HK) /ig/|^g/min). A significant im^reiise in 
circulating vaspnc^ssiu l<^V(^ls was measured that could, m |)art, l>e 
alM)lish(»d by [)re tn^atnK^nt with |)romethazine and diphenhydramimv 
The aHS(MMation IkM w(Hm (^ndocrinologic^al res|)onseH.an(l smoking is ni\i 
clear, h()wc^v<T. That smoking rausrs nuch r<»s|)Onses has kn^rt 
establishi^d, but it wonid Ih^ im|)ortanl to determine whether these 
.res|Hjnta\H in turn rginfon^ further-smoking. 

f ' * . 
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Acuta Effects of Tobacco and Its Constituents Upon 
Establishment of Smolcing 

Central Nsrvous SystAn 

It is clear that tobacco has reinforcinj^ proi)ortic\s that motivate its 
users to continue sniokinji; even when t^ey are aware of the [M)jjsible 
health conse(}uences. Nicotine appears to l>e the chemical yi tobacco 
that is most likely r(\sp()rfSiible for these effects {6:i), When the jnicotin^ 
and tar content are varie(|^n(lepttn(lently, it is th|i nicotine content that 
is correlated with ratinj^s of strength and satisfaction {.W), Numerous 
investif^ators have shown that nicotine will release norepinephrine 
from poalfj^anji^lionic symi)athetic sites, acetyleh(^Kine from postffan- 
fi^lionic parasympathetic sites, and epinephrine from the ^adrenal 
medulla. However, the i)rimary sites of reinforcement apj)ear to be in 
the central nervous system. Oldendorf (99) has demonstrated thj^t 
nicotine readily crosses the blood-brain barrier. Stolerman, et al. {12?) 
administered mecamylamine, a central nicotine antaj^onist, to smokers 
and ol)serve(l aw increase in cigarett(f C()nsumi)tion. This change was 
presumably an attempt to overcome the blockade. Further, when the 
peripheral antagonist, |)entolinium, was administered, no change in 
cigarette consumption was noted. These daUi are supported by animal 
sUudies indicating that rats trained to discriminate nicotine from salirte 
do not generalize the res|H)ns(* to similar drugs (//6% In a related 
study, Hirschhorn and Hosecrans {51) reported that meciimylamine 
abolished an (established nicotine discriminative rijsponse. 

An important central nervous system effect of nicotine is iUs ability 
to modulate arousal levels. The cortical KEG has been used by many 
investif^ators as an ind(?x of changes in arousal processes (58, 6'6\ l'i5). 
When smokcers are deprived of tobacco for short |)eri(Mis of time, there 
is an increase in lower-fre(|uency and high-amplitude waveforms in 
Ijheir thus indicating a possibU? statb.of **hypoar()usal." Interpre- 
tau(>H^of these studi(\s has proved difficult l)ecause adeijuate control 
gr()ups Wi^ixMiiiUetfiph)^^^ It is possible that the process of inhaling in 
a manner that simui<ites smoking will elicit the same KE(} changes as 
smoking a cigar(^tU\ 

The study of Kales, et al. (67/) in some ways tempers this criticism in 
that it dcnfonstratcd differenc(is in sleep patterns between nonde- 
prived and depriyed smoking Qpnditions. During deprivation, smokem 
speitt more tim(» in RFM sleep than during noncfeprived states. This 
result could also b(* due to nonspecific stress. 

H(»JH»arch has shown that animals may self-administer nicotine. For 
(»xample, Pradhan and Bowling {I0^>) studied the eff(»cts of intra[)eritx>- 
neal administration of nic^oUne on self-stimulation in raLs. The baseline 
rate of sielf-stimulation varicni as a function of electrcnle placement, 
current int<»nsities, and tinu^ spent l(»ver-pres.sing. At high baseline 
levels of self-stimulation, nicotine enhanced the rate of stimulation. 
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These data are consistent with other studies that demonstrate that 
, drug effects are largely (le|)on(lent u|)on baseline levels of ^self- 
stimulation. In a somewhat different approach, Yanagita (15*1) has 
studied the reinforcing pr()|)orties of nicotine by demonstrating that 
monkeys will selfradminister nicotine on a regular basis when given 
the opportunity. An earlier stiidy hj Derteau and lYioki ^23) presented 
similar reaulLs. 

There are very few studies in which nicotine alone has been 
administered to man in an attempt to produce ruinforcement (6^ 6'5, 
^0). Johnston injected himself and other volunteers with nicotine and 
obtained clear evidence of reinforcement. These unique studies were 
uncontrolled for suggestion, however. There were three studies in 
which nicotine was given either by ingestion or intravenously, and in 
all three, it w<is incapable of completely suppressing smoking^ though 
it usually had some suppressant effect. Indeed, in the experiment by 
Kumar, et al. (75), there was no discernible effect of a rapid 
intravenous infusion of 1,17 mg of nicotine. Subjects went on puffing 
their cigarettes just as they did with an equivalent injection of placebo, 
and there was no delay in latency to the first puff. 

The results are disturbing to pro|K)nents of the nicotine hy{)othesis of 
smoking. It is clear that the intravenous infusions had no effect on the 
subsequent puffing of cigarettes, whereas the cigarettes smoked 
immediately preceding the test session had a marked effect both on 
latency to the /irst puff and on the rate and volume of puffing. 
Perhaps the nicotine delivered to the blood and brain were not' 
equivalent in the two conditions. Perhajxs the intravenous dose should 
have been higher; it might have been swamped by the fact thatorf lib 
smoking was allowed during the intravenous administration of 
nicotine. (Clearly more research is needed to clarify these results. 

If it could l)e established that central nervous system effects of 
smoking were reinforcing, it would l)e im|>ortant to study these actions 
in novices. , * 

(Cardiovascular SyHtem ^ 

Before he takes his first cigarette, the novice is not likely to be aware 
^f his cardiovascular system. The first cigarette, however, may have a 
very profound effect u|K)n the heart and blood vessels of a nonsmoker. 
The tachycardia may l>e |)erceive<l either as a pleasant or unpleasant 
sensation. The cardiovascular changes jissociated with tobacco intake 
resemble the effects elicited ly nicotine alone. Both sympathetic and 
parasympathetic ganglia are stimulated by low concentrations of 
nicotine, and nicotine can have sympathomimetic effects by releasing 
epinephrine and nort^pinephrine from chromaffin cells in the adrenal 
medulla, heart, hUxxi vessi^ls, and skin increases in heart rate (10 
to 25 IwatH |H*r minut<Or blcnxi pressure (10 to 20 mm Hg systolic, 5 to 15 
mm Hg (lifLstolic) and cardiac output (0.5 l/min/m^) typic^illy occur in 
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both nonsmokors and smokers after smoking one .or bwo oijjarettes. In 
uddition, di^itiil hlcMxl flow and Hnj^ur^^ind toe tenapertiture fall {Li9, 
lf,I), ^ ^ . V * / 

The acute rardioviuscular responsesCbo tobaeeo and nicotine huve 
been sunnmari/ed in the Surjjeon (JeneraPs re|)orts ()n the health^ 
• oonseciuenoes of smoking (!M>, nfs), jThesei^ it|K)rts list the following 
acute changes frona smoking: increased (1) heart rate, (2) hlmHl 
pressure, {'A) cardiac output; (4) stroke volume, ^(5) velocity, of 
contraction of the heart. (6) myocardial contractile force, (7) coronary 
blood flow, (S) mycK'ardial oxygen consumi)tit)n, (9) arrhythmia 
indui'^tion, and' (10) electnx'ardiographic changes. These effects are 
assumed to Ih» due to catecholamine? release from the adrenal medulla, 
chromaffin tissue, or sympathetic nerve, endings, and are sinliilar to 
those obtained by sympathetic stimulation. They are to a considerable 
extent me<liated by symi)athetic excitation Thes^ diverse 

cardiovascular (»hanges*may Ih) a significant C()miK)nent in shifting the 
arousal continuum towafd an ()|)timum levelt-for smokers. However, 
there are no controllAI cx|HTiments that definitely rule thorn in or out 
as contributors to the reinforcing {)rof)erties of cigarettes. 



Maintenance of the Smoking Habit 

The biological factors whi^'h can bo implicated in the maintenance of 
smoking have, by no means, been thoroughly investigated. A great 
deal is known about thi:^ /?'«rw///n)i()logical consecjuencOs of smoking, 
but very little alK)ut th(* hinieficial effecLSi.' It is evident that some 
component or c()m[K)nents in tobacco and tobacco smoke 'must be 
reinforcing, but these have not l)oen unecjuivocally identified. As noted 
earlieir, the iK)ssible candidates for reinforcing agents can l)C s^en in 
the\wo tables (Tables 1 and 2) from Schmelt/ arid Hoffman {nH\ The 
leading contender is nicotine l)ecause it is clearly a powerful 
pharmjK'ological subsUinc(j and is vdminisU^n^l in ways consistent with 
its action as a riMnforcer. There are, however, some inc()nsijflLencies in 
the literatiife, Yanagita (/.W) has reported low levels of nicotine self- 
administration in monkeys and hits res|K*.ctively,, while Russell, et al. 
(///) report a hick of evidence for jjelf-administration in man, iis^ell 
as in other animals. The i)resent discussion focuses u{K)n toler^nccrto 
' t()I)arc() and its constituenLs, the meUilmlism and fate of tho 
constituents, and their |)hysi()1()gical effecLs as Ihey relate tp the 
maintenance of the smoking habit. 

Tolerance - . * 

'By definition, tolerance is manifested by a/lccreasmg resi)onse to 
re|H»ated administration of the same dose of a drug, or by the 
roquirem(?nt for in(*.t-ejisii]g dos(\s in order to elicit the same resiK)nse. 
Martin (Ht), Jaffe ahd Sharpless (67), and others have pro|K)3ed mo(iels 



..which imply that (lij[)en(l^ce and lolerance are based U|)on identical 
nfiechanisnfis. It is difficult U) think of an example of a druj^to which^ 
dependence occurs that d(X5s not also involve tolerance. On the. other 
hand, tolerance may occur without dejHJndenc^ (e.g., phenothiazine, 

•antihistamines). - 

Three kinds of UV'rance are apt to occur' with tphaeoo use as with 
other types of drug use: drug dis|>ositionar or metal)olic tolerance, 
tissue or pharmacodynamic tolerance, and l)ehavioral tolerance. The 
first refers to qiethcxlslhat the boily uses to elimiiiate or to jleactWate 
the drug. For most chemicals derived from tobiM^co, the liver is the 
organ most hea\aly responsible for detoxifying ojf transforfninjf them 
into inactive and eliminable ^forms. The kidmEij^ is also important, 
especially for alkaloids* whose water solubility with the pH of 

the solution. The second kind of tolerance refers to changes in the 
ability of receptors to be activatechby the drug at its final site of 
action. The third ty{)e refers to the way in which the subject using the 
drug changes his l)ehavior to adapt to the Effects which the drug 
repeatedly produce's. ; 

Of the comj)ounds contained in tobacco and tobacco smoke (118), 
three are of primary biological im{)<)rtance: Vt^r, carbon monoxide, and 
nicotine. There is evidence that tolerance can*develo|) to the effects of 
each of these, although their interaction has scarcely been studied. 
While there is evidence that tolerance ma^ develop to other com|x>- 
nenLs such as acetone and phenol, it i^ unclear how much they 
contribute to the pharmacological actions cigarettes. , ' 

Nwotine ^ ^ 

Stolerman, et al. (/^tf) examined the interaction l)etween pairs of 
injections pf nicotine which varie<l both in dose and in interval. Two 
measures of spontaneous locomotor activity of rata in a T-mu5ie were 
taken: rears and entries. After a single Veatment with nicotine, acute 
tolerance develofKHl as indicated by a shift of the dose-res{>onse curve. 
The dose of nicotine required to produce a given decrement in activity 
was multiplied by a factor of about 2.4 when a delay of 2 hours was 
taken tnitween the two injections. When tfje initial doso was varied, it 
was found that there was an optimal level for {)roducing tolerance. 
Higher doses wert^ less effective. An explanation for the relative 
ineffectiveness of the higher dbscjj in producing tolerance is not 
' available. A general debilitating effect of pretreatment with large 
dofl4\s does not sei^m to explain it, as rats^ven a saline challenge 
exhibited normafmotor activity. Perhaps the debilitating effects of a 
large pret'reatment dose and a challenge^ somehow summate. " - 
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Carbon M<myjti(k . 

I^»vels of carl)on monoxide* achieved in the human lH)dy followinjf 
ci^Uretto smokin^r inorease levels of c!arl)oxyhemo>r|()|)in: These chroni- 
cally hij(h levels of earl)()xyhemo^r|()hin fotuid in smokers can induce 
polycytHemia l)y meTeasin^ hemo^dol)in levels. These comi)ensatory.. 
changes onal)le smoker to tolerate increjised earlH)n monoxide 
levels and to einp^; with th(? oxy^ren deficit |)r(Hiuce(t l)y ci^airettes. ^ 

Tar ' ' ^ 

Tar- is defined as the total |)articulate matter (TPM) collected by a 
('amhridKe filter after subtracting nfi)isture and nicotine. The 
poiycyclic aromatic hy<lr<K'arlH)ns are generalty l)lame(l for a sul)stan- 
tial |)ortion of the carcinogenic activity of tiir. They a^e also powerful 
enzyme inducers and are undoubtedly i5^»s|H)nsil)le for much of the 
tolerance to themselves and a variety of other comiM)unds |)r(Hluced by 
%iokinK. The tar content of ciK'^arctte smoke for all l)rands is 
(lei(u:mine(l yearly by tjie Federal Tra(ie ('ommissicm which pul)lishes a 
listing, alon^ with nicotine cont(»nt. Tar and nicotine t^nd to co-vary 
and tbrus their effects may Ik» confounded. ()l)viouiUy, tar is ol)tai|ied in 
the smoke from pi|)es and cif?ai*s- but not from chewing tol)acco and 
snuff.. The latter do not dtiKver pyrolysis |)r(KUicUs, rfuch a.s ciirlnin 
monoxide, and may thus be somewhat safer. Fiecause the hepatic 
microsomal (*n/ym(* formation is indu<t3d hy a numln^r of c^ircinogens 
in the tar fraction of cigarette smoke, including l)enz()pyrene {96), 
^iok<TS are rendtTtMl toltTant to both the thera|)eutic and toxic effects 
of a wi(l(» variety of drugs {129). V)vvn the enzymes in |)lateleta are 
activat(Ml (.^./). 

Th(* ph(*nom(»non of toh^rance to effecUs of tobacco pnHiucUs hjus 
b(*ea ( learly (l(vmonstrat(*d in l)othJiumanH and animals. As might \k\ 
'(vxpecl<Ml. mosVof th(* em|)hasis has fodised u|M)n nicotine, l)Ut carlnin 
monoxide* and tar compomnits also play an im|H)rtant role. As with all 
oth(T drugs, tolerance varies with subjects and functions. O^rtain 
invert(*hraU» forms which HhmI on the tobacco plant have*- a high 
genetically detiTmined tolerance. Il is reasonal>le to assume that even 
in humans some of the variance in res|)onse to tol)acco is- innately 
dc^termined andunay account for some of the high concordance in 
smoking iH^havior seen in i<i<uitical twins. Other forms of tolerance are 
clearly the jesult of ex|HTience and (iev(*lop afU»r ex|H)sure to tobacxio 
|)ro(iuct8. Much more resean^h wrxU to he <1<)ne |^o<ieti»rmine the 
d(»gree of tol(Tarrc<» which dev(»lops in different/ physiological and 
psychological fun<M.ionH afUT tol)acco use. For ex im|)le, \[ is evident 
that even in heavy smok(^rs of long duration the v^wri rwU} s|)eedH up 
after each cigardte. Wn the* othcT hand, nausea ancNvomiting diminish 
and disapjM^ar with (Continuing moderaU* uh(» of (ugaretti^s. It would Ih» 
very informative indeed to know what changes take' place at the 



|)Utativ(! sites of a.'tion of nicotino with ehi'onfr^st;. Do nicDtinio 
synapses at, ^rhnjrlia (•h;fnK(; in the same way ius nicotirwc synajwes in 
the hrain? Do carhon monoxide and tar corvstituents have any action on 
these components or on en/.ymtj ^]^lo.mn eLsew^ere in the body? 
Answers to these (piestions will enahle us to understand U;ttec the 
physiolo^McalhftHis of the Hmokir<Jr habit. • 

Toh.ranee to the cl TecLs of ci^rarette smoke was noUid indoors j^iven' 
eiffarette MmoKt« via Iraeheoslomy (U). At the iKi^rinnlnK of the study 
the smoke was avcrsive. luit with the passage' of time, animals 

^j^xhibited tail waKRitVK ;m(l improved cooperation. In a careful study, 
Stolerman, et al, (tJT) showed the dcvelopnxeni of lH)th acute and' 
chronic tolerarfce in rats. Nicotine administered intra|terifcl)neally U) 
experimentally naive ral« <i("pressed activity m a V.«ha|H!d runway in a 
dose-related manner. Alter a sin^r|o intra|)eritorf»(lose of nicotine, 
acute tolerance to the depressant action of a second dose develo|)ed' 
with a definiU« time course. This U'came maximal afU-r 2 hours and 
wore off after about H hours. I{<"|K'aled intraperitoneal doses of 
nicotine (three times daily for S da^s) elicited chronic tolerance which 
pwrsisted for at l(.ast <J<) days after the (ynd o/ regular treatment with 
the druf^. Tolerance was also produced wherl nicotine was administered 
in rats' drinkin^r whUt and throu^rh reservoirs implanted subcuUine- 
ou.sly. It apiKiars, then, that tolerance to nicotine in raLs can develop 
(luickly, may l)e easily measured, arnl persists for prolonj^eil [Kiricnls 
after withdrawal. In these exi>erimenLs, rapid withdrawal o/ nicotine 
<lid not produce the ^sj^rxj;} i||„o.ss which morphine withdrawal 
reKularly produced. The exj^>4». of prolonged tolerance to nicotine in 

.rats sujfKesLs that the sirmPi)henomcnon might exist 'in man. If 
talerance to the ' unpleaslnt effects of nicotine, 'such ius nausea, 
develoiK'd mon- rapidly un(i persisted longer, it might facilitate relapse 
to tot)acco use. 

MetaboliHin' ^ * * 

Nicotine 

Thf meUibolic fate of 1 mg of nicotine iuuse injected intravenously in 
humans (actually jus nicotine hydrogen tartrate) wius intensively 
investigat(,.d by Hcrkett, (!t^d (7). Th(.y found that smokers excrett' 
nicotine significantly fjuster than nonsmokers. None of the smokers 
reported any nausea from th<> nicotine injections, but this wjus re|K)rted 
in varying degrees by all nonsmokers. Haines, et al. re|K)rt(Hl that 
the plasma concentrations of nicotine W(>re actually higher in smokers 
than in nonsmokers 1 miriut(- after smoking, Init these results were 
confounde<l by the fact that nonsmokers were instrueUul tx) smoke 
cigarettes. Obviously smokers were abl«« to inhal«« more effectively 
than nonsmokers, in part lK'caus<« thvy had acxpiired tolerance U) the 
aversiv« effects of cigarett<' smoke on the n'spiratx)ry imsag^iH. 
In<UHS<l,*orW; of the tolerance that- smokers show U) cigaretU' smoke 
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may Ih» rorrolalcd wilh diminished funclion of the ros|)iral()ry 
e[)ithohum and |M)ssihh' deprcjssion of tasU; and smell {7(f). The 
|)ro[)osilion lhal heavy smokers adjust Iheir [ilasma nieoline levels is 
eompjrtibU^ wilh lh(» ol)servalion thai re^fular smokcTs commonly 
consume al)out 20 lo ;<().m^rarell(^s durinjr the smokin^^ day (a|)|)r()xi- 
mutely one every to 40 minutc^s) and that the biolo^ncal half life of 
nii^otine in humans is a|)|)r()ximately 20 to ;U) minutes (57, lit). While 
studies with intravenous nicotim? (HO) show ehan^^es in smokinjf rate* 
a[)parently due to nicotine concentration in the blood, studies usinff 
.nicotine |»:um {7:i) did not show the same (effects as intravenous 
nicotine. It is |H)stu[ale<Uthat the nicotim^ derivcMl from the ^um is 
abH()rl)e(l in the intestine* and s(Mit to W\v liver directly via the portal 
and is there nu»tab<)li/.e<l; therefore less nicotine enters, the systemic 
circulation. Most investiRaLions of smokin^r rates indicate that. much 
more than |)lasma nicotine level rejfulation is involved. 

{\irb()ii Monoxide * 

Th(» metabolism of carbon n^onoxidc* involves both thi; exhalation of 
the sul)?ltance from the lunj^ and a compensatory increjused hematocrit 
to increas(»-()xyKcn ca|)acity. The former is slowed l>y the hiffh affinity 
()f carbon monoxide for h(!moj^l<)l)in, and the hitter's rate is limited by 
process of h(»mat()|)()iesis. ( -arl)oxyhem<)^i:l<)bin has a half life in the 
body of at least M to 4 hours (I, {7). It is not known whether' the 
metabolism of carlM)n m()noxid<* plays a |)hysi<)I<)friail role in the 
maintenance of thesmokinj^ habit, 

Ta r 

Some exam|)l(»s of th(» (Tfe(»ts omnductinn-of microsomal en/ymes are 
cited I)y Hunter and (^hass(»aud (^4). Aryl hydnn^arlmn hydroxylase is 
rej^ularly in(lu(H'(ll)y' smoking- H<Mr/<)|)yrone hydroxy I itse arul amino'Mo 
dye N-nuahylas(» w(T(» hijfher in the |)lacentae of |)reffnant smoking 
women than in those of n()nsm<)k<»rs. Since tiir ih(hjces the enzymes of 
its own m(aal)()lism, lh(» smok<Ts miffht be cxih^cUmI to continue to 
smoke* so as to maintain k»vels of tar in the 1)I(hh1, therel)y 
maintaininff th(* udion of tar on the metabolism of toxic subsUinces, as 
dis(UJssed above. M<*tab<)lism of lHmz<)dia7A»|)ines, profwxyphene, |)entH- 
Z(KMne and phena<H»tin is incn^ased in smokers. Xanthines such jus 
theophylline are also m<VtalM)li/.<Ml mon* (juiv^kly in smokers (KK}) and, 
I)y inf(Ten<*e, so should caff<Mn<» 1h» metabolizt^d more (juiekly, I*erha|)s 
this is why heavy smokers drink more coffee than nonsmokers (9). 

I « 
Impendence i 

I)(*|MMi(l(»n(v may |)lay an (»xtr(Mti(4y itti|M)rUmt biolop^ic^al rok* in th(» 
maintenance* of smokinj? hal)it Jtl/r), The characU^ri/aticm of 
tobacco mv as a (le|)(!nd(ui(^» |)rocess raises the issue of tolwu^;^) ' 
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withdrawal. Thus, the subject ot (le|K;ndenee Ls deferred tO the section 
on cessation of the smokioK habit to Ik* diseussiid in conjunction with 
ilk) acute effectij of cessation and the abstinence syndronne. 

Pliytlbfoolcal Effeete of T(>t>acco and Its Coratltuents In the 
Maintenance of Smoking 

AlthoU((h a K|^^(it deal hiis l)eon writtim in previous editions of the 
Surgeon Gtmeral's He|>ort on the untoward effects of smoking, very 
-Httle has l)een said nhaut thi^ fmrtors that miffht l)e reS|)on»ible for the 
establishment and maintenance of the habit. In the [ULst 15 years the 
public has l)een ex|)osed toyim|)le warnings about the dangers of 
smoking; nonetheless the incidence of smoking remains high. There- 
fon\ it is im|H)rUint to consider lH)th the evidence and hyi)otheses alnmt 
why smoking is such a tenacious habit. The actions of cigarette smoke 
and its c()m|)<)nonLs u|M)n the central nervous system, cardioviLscular 
system, and endwrine system might give us a clue to the strength and 
persistence of the habit. 

Central Nervous SyHtem * 

In their study of smokers, de|)rived smokers, ami nonsmokers, Knott / 
and Venables (72) showtHl that the deprived smoker is characteri/xid by 
a **state of cortical hy|KM*xciUition and that tobacco smoking incretu{e<i 
cortical exciUition to the level nf the nonsmoker." (Siting the findings 
that tobacco smoking im|)n)ves efficiency, pre.venLs deterioration of 
reaction time (.(f)), and im|)n)ves learning (/. 17), they suggest 'Hhat 
individuals smoke to achieve this s|H»cific |)sychol()gical sUite of 
increafied vigilance and atUmtion asso<iate<l with alpha frequency." 

Nelsen, et al. (.V.G) studicnl th<' effects of nicotine administ(Te<i (1(K) 
W/^K) sulKMJtancoiisly to rats. The raLs had electnKies |)lace<i in the 
reticular formation which, when stimulati>4l, bl<wk(Hi visual learning 
tasKs. The nicotine att<»nuat<»d th(* electrical stimulation and incrt^asiMi 
k»arning. The suggestion is made that the nicotine-induced limbic 
syst€»m activation antagoniwd the In^havioral disru|)tion. 

In ^Tkrruthers' attem|)t to isolaU* the "rewaniing centers" (/6'), he 
used a /M)lnck(»r, ox|)rem)lol, to decn^wse epim^phrine and norepineph- 
rine associated with anxi(»ty and smoking. The s<»condary (effects of 
increased heart raU?, blood pressure, and fr(M» fatty acids were bi()ck(Ml 
along with the syst<»mic increase in caUM*holarnin(»s, and yet the 
Wtisfaction sid)jecUv(^ly evalui^txMl was unchanged. His conclusion wjis 
that* there may \w a limiothalamic n()r<»|)irie|)hrim» n»lejise heading to 
pleasure. It is not cl(»ar whether th(» ox|)renol()l cr(>s.s<»s th<» b((M)<l-brain 
barrie v The moi^» (Conservative^ (Conclusion would Ih» that h(»art raU*, 
J)I<mmI pressure, and fre«» fatty acid in(T(»as<^s might not l)o involved in 
the j)leas\ire ass<KMate(l with smoking. 
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In addition lo L+i(^ Icarnin^^ sUidic^s TTKmLionod alM)vc, rec^enl studies 
add the followin^f dala. Stevens studied 115 males on. four 

learnin^^ tasks. His conclusion wius that thosf' who smok(Ml more than 12 
ei>farettt\s pvr da^ diti s!jrnifi(»antly less well than.th(^ n(>Asm()kers an(i 
lij^ht smokers. Andersson afid H(M»key ( J) showed that, in two^rou[)s of 
24 female ^studimts who were hiU)ituarsmokers, tho ^^roup in a eorltroi, 
n(Ksmokin>? condition showt'd immediate serial recall e(|uivalent to that 
of the j^rotij) allow(Ml lo smoki* one ciganlte. The jJ^r()U[) not smokinj^ 
did [UTform lu^tlcT in incid(»ntal m(»mory, such as rememln^in^ in 
which corner the ^ words W(T(* |)resented. This suj^fj^esttMl that the 
ci^aretU* increas(Mi attentional si^lectivity durih^^ increjused arousiil. 
Kljferot (JS) ufl^d three (»om|)lex afid two sim|)le ti^sLs to determine 
differences hctwct^n a ir)-H<)ur ahstainin^r ^rrouj) and the same ^roup 
after smokin^^ freely. In the nonsmokin^^ condition, they improved on 
'com|)lex tests hut were unchang(Ml with r(\s|KH't to sim|)le tests. The 
inUTpretation i.s hased oh the |)erforman(V-arous}jl curve: ** According 
to the Yerkes-Dodson^ l;l^v\Lh(* o|)titnal for arousal is lower for <t$^ 

complex than (or simpler l(\sts." Thc^ Vonc^lusion is thj\t the coml)ination 
of the task and th(* cigar(4t(^ UmI to an arousal level Um) frreat for the 
(*om|)lex tests. An alt(T;iativ(* hy|)othesis is that the smokers were 
undcr-arous(Ml and thai Lh(^ abstainers were anxious enouj^h^ hut not 
too anxious. The second ex|)lanation would accotmt for th(^ finding, hut 
It is not (M)nsistent with oth(T. authors. Mlg(>rot {'a!S) cites the following 
effects in hahitual smok(T^: (1) de(Teas(Ml hand-sti^adiness (2) 
improv(Mi sim|)le and choice reaction times (.W), {\\) im|)r()ved driving ^ 
tasks demanding sustain(Ml juTformancc* (4*^), and (4) im|)aired short- 
term numiory hirt favorahic (Tf(MM,s on consolidation (/). Some of these 
changes in arousal lev(^ls ;ind functioning ca|)a(Mties may Ik^ of l)enefit 
to th<» smok(T and tnay reinfon^c mainUMiance of the* smoking hahit. 

Oth^j^' (*ff(M»t^ of smoking on the* nc^rvous system may Ik^ |)<)sitivr|y 
r(Mnfor(»ing. D^cn^juscd a(HM.y|choline axonal trans|)ort and synthc^sis in 
n(Mirons (J,!^) tnay U^ad to decn^ased (II motility and augment the 
syrn|)atht*ti(* n*s|)onsc in (^aiming digestion. Other* inv(\stigat<)rs have 
shown no l)asi(* diff(T(\nc(^M in thc^ hasic Uustt* sensations hetween 
smoktu\s and nonsmokers ((V./). 

('ardiovam*ular SyHtoni 

Th(* most comm<)nly r(»|)or!('(l a(Mit(^ chafig(\s i?i th(* (*ardiovascular 
syst(Mn an* lh(* following: in(T(*ase i?i plasma cat<*(»holamin(*H (/^, 7S), 
iucn^as^^d hear! rMv (/^, /i, 7X), in(T(»as(Ml hlood |)r(\ssure (/^ .)), 
yvas(M'onsl ri(*tion (^./, !^/,), and in(T(*ase(l carhoxyh(*m<)glohin (/^ f^S). It is 
cone(Mvahl(* that cardiovascular (^hang(*s an* >uss<MMat<Ml with |)l(*asant 
(^motional (*x|MTi(Mues, although ('arruther's (in) /j[rl)l(M'king (*x|MTi- 
m(*nl would fiot su|)|)ort this |)ossihilily. I\)ssihly dccn^ased |M*ri|)h(*ral 
hl(M)d flow (iJ) is a h(*at-cofis(Tving mechanism whi(^h may drive 



, individuals to smoke. The increuHtuI viscosity of the blood due to 
increased hematocrit (n(/) is of urtknown iKjnefit'otr a chronic basis. 

Endocrinoloffical SyHtem 

Although there hius l)een much recent rosc^arrh on endocTine efCeets of 
smokinjf, the role these phiy in the smokinjf habit has scarcely been 
examined. With tHe devoiopment of more refined and more economical 
te^hnicjues for meiusurin^ hormones and their actions, we can ex|)cct an 
acceleration of research in this area. 

Hayward and I'avasuthipaisit (4^;) administered IV nicotine to 
monkeys, causinjf an increase of arjfinine viUso[)ressin ( A VP;^ without 
chanji^tNs in plasma osmolarity. Husain, et ixl^(!ir}) and Robinson {109) 
also demonstrated the release of AVP plus neurophysins in humans. 

Oyer, et al. {^,3) demonstrated thai growth hormones arid Cortisol 
are released l)y smokinf^^ and are imaffec|,ed l)y /M)lockera. Both are 
involved in protein an(Lcarl>ohydral<» metatH)lism. Perhaps their effect 
on |)lasma j^^lucose helps reinforce* the ^smoking habit. Similar results 
were found l)y others (7W, HI, 

Perh aps a flic tor involved in maintenance of smoklnjy is the 
increased lipolysis due to ndeaso of catecholamines and f^lucocorto- 
coids. A common reiuson ^iveo for returning to smoking is weiglit gain 

Other endocrinological vf feels of nicotine irtclude increased gastric 
1 H('l secretion (21^, decr'eased pancreatic l)icarlM)naies and waler 
secretion secondary to inhil)ition of .Secretin (//, 12, /,V, 2r>), changes in 
|)lacental hormones (21, 122\ alK*ration in prosUiglandin formdtion 
and delayed LH surge in female rats (*V^). Also, it is known that 
in smokt^ there is decreiused s|KTm (juality and distribution (///). 
^>moki»i:?A and nonsmok^^rs do not seem to vary in LH, TSH, T4, and 
KSH(/4.V), however ' 
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Cassation of lha Smoking Habit ^' ' 

Karly KffectH of (leNMttlon 

s (\»ssHtion of smoking is associated with alterations in ('NS, canHovas- 
-cular. and other physiologi(»al funclionii. Whether these arif true 
**withdrawar* phenomena charn(»leri/(Ml by a rebound or merely a 
return to normal levels still remains to Ik» deWmincd. It is evident, 
however, that significant (^hanges do oe(Uir. 

A numlMT of physiological clranges have In^en observed on withdraw- 
al from tobmvo. Decreases in heart rate and dijustolic blcKwl |)r(»SHure 
are observed as eariy as (> hours afUT withdrawal [Ut). These chartgt»s 
fM^rsist for at least H ((ays {7t), (ll^(i) and p<Tha|)« for \\{) Docrtuim^ 
; excretion of Inith adrenaline and non^pinephrine {92) and various 
metabolic changers have also Ihmmi observed 
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These rnoialK)lir and iH^riphoral effi^ctH, which are often associated 
With decreased arousal, have l)een su|)|)orted hy KKG studies showing 
increases in low-frcKiuency activity (1*1^) and alttrations in cortical 
alpha frecjuencies (72). Ulett and Itil {/.W)Vecorded cortical KKG from 
heavy sm()k(Ts (one pack of cigarettes |)er day) in an attem|)t to .detect 
KK(i„ chaHj^es ass(KMatc(l with acute withdrawal. Bjiseline KKG 
measurements were ()l)taiMcd while the smokers en^aj^ed in their 
normal smoking pattern and were comi)ared with data from the same 
individuals after th<'y were (l<'|)rivc(l of tobacco for 24 hours. It wjls 
found that there was a significant incrciase in th(^ low-frequency KKG 
hands. (8^r)-7 cycles^sec) during deprivation. This effect Wius readily 
reversed after the sul)j(?cts smoked two cigarettes within a .Vminute 
period. 

In a similar study. Knott and Venal)l(!s (7:^) did a computer analysis 
of C(5Vtical al[)ha activity in male nonsmokers, smokers aski^d to abstain 
for a Hi- to ^ITvhour |H*riod, ami smokc^rs who continued their normal 
pattern of smoking. Analysi.s of variance of |)re-smoking al|)ha activity 
indicated the nn^an ali)ha fre(iuency of the subjects in the deprived 
f!^rou|) was significantly lower (9.1? H/) than in tlie nonsmoking group 
(10 H/) and nonde|)rive(l group (9.9 H/). When the <le|)rived group 
smoked two cigarettes, the al|)ha fn^piency increased, to the levels of 
the noiismoker and smoker control grou|)s. Thus, there is eviclA^e for a 
relM)und eff(Tt and a tru<' withdrawal reaction. Tlig (Rta are 
inter|)ret^(l as indicating that de|)rived shiokers are in a sUite' of 
cortical **hy|)0-excitation/* and that smoking luus the effect oP 
increasing excilal)ility to levels com|)arable to those found in non- 
smoking and nonde|)rived grou|)S. Since all gi1)U|)s were ecjual on 
measurc\M of (^xtroversion, .the Authors hy|)othL^i'/A» that they have 
descrilKMl a [r\w "smoking, factor" rather than a difference due to 
|)erHonality. Alternatively, one* could (*onclud<* from the same djiUi that 

* the results obtained are (hie to the rc^moval of an arousal-producing 
drug from a grouj) of |)eo|)le who aiH' ordinarily hy|)o-aroused. 

Nurn(Tous "^othtT |)hysiological (*hang(^s hav<* Innm noU^d- to occur 
after cessation of smoking. r\jru|) (J7) re|)orLs that weight gain is a 
common s<»(iuela to c(*ssation. Although hot generally observed. He 
re|)orted that, in a number of patients, l)listers in the mouth occurred 

' along with constipation u|)on cessation of smoking. IP the patients 
r(*sunuM| smoking, th(^ blisters disa|)jM»H»'^*d. 

Krumhol/, et at (/"//) have* nu^asured ('hangers in car(lio|)Ulmonary 
function at rest and during <^X(Tcisv l\ and 6 weeks aft(»r cx^ssation of 
smoking. All subj^^cts had smoked more than one |)ack of VigaretU^s a 
day Tor at U'ast 5 yeafv. Changes during exercise Wi'^rv mejtsured on the 
• standard bl(7(d<' ergomeU'r U'st. Kollowjng weeks abstin<mcx\ 
heart rut(\ oxygen def)t, and ratio of oxygen deb), to total increase in 
oxyg<*n u|)take during ex(T(»iH(* worr Hignifi(*aritly rijduced. In addition, 
ex|)iralory peak flow and were significantly increased. IHdmonary 




compliance increaswl af U»r 3 wwks and ^f^ntinued to do so at 6 weeka. 
At 6 week^i, maximum voluntary ventilatifon and inspiratory reserve 
volume were incr(»asi»d and funclional residual (capacity wjis decreasc<l. 
.Glauser and colUmjfues (.17, studied seven subjects In^fore and 1 
^mpnth after cessation of smokinjf. The following measures were found 
to havl changed signifi(»antly: (1) InHly weight incre^used from a mean . ^ 
()f 188 U) 195 |H)unds, (2) InMy surface area incTea^sed' from 2.03 to 2.05 
m, (3)- heart rate decreased from 60 to 57 lK>aUs i)or minute, (4) su^ir ^ 
levels (30 seconds after eating) f(»ll from 137 to 12:^ mg jKircent, (5) ^ 
I)rotein4)()und iodine decrejused from 5.1 to 4.6 /tg jHircent, (6) serum 
^ciileium decreased from 10.2 to 9.7 mg i)erceht, and (7) oxygen 
consumption decTcased from 2Ki to 260 ml of oxygen/min.The authors 
concluded that the meUiholie change that follows cessation of smoking 
may he one imiH)rtant variable that causes an increjuse in weight. 

Myrsten, al. {!U) have studied chronir smokers who smoked for 5 
days, abstained for 5 <lays, and smoked for 5 additional days. ItesulUs ' 
from this group were compared with those from a nonabsUiining group 
of smokers. A numlnT of physiol(^gi(»al differences were noted during 
• the abstinenc^e }KTi(><l. Adrenaline* and noradrenaline excretion levels 
(U^creased, skin tt^m^H^Tature increased, heart rate decrea^sed, and hand 
steadim^ss improved. " - . ^ 

Accompanying these objecaivc* (^hangtis in physiology and j)erf61r- 
. mance are subjc^etively rciH)rted ehaqg(»s in physieal symptoms, 
amusitTTTVnrt mowl. These have Ik^cm reiK)rted in studies of smokers 
sampled while actually undergoing withdrawal H^>\ aa well as 

in retros[)ective studi(\s of ex-smokers up to 14 years after cessation 
{iry,:{/,,S:e. I(K% IIJ^ t;n, try^Y Although the si)ecifi(! symptoms rei^rted 
in each ^tudy .differ, as dcn^s the percenUige of abstimmt smokers 
- reporting eac^h symptoi#i, a f^ohsistentVjittern of symptoms can still l)e 
discerned. (<omnion among the physical symptoms rei)orted are'nausoa, 
headache, constipation, diarrhea, and in(TeJwed api)etite (4/, 92, 146), 
Also reiH)rtiMl are disturbanc^ea of arousal, including drowsiness and 
fatigue, as well as insomnia and other sl(»ep disturbances {92, 152), 
Inability to cohcent.raU» is a common complaint and is consistent with 
objective asjjessments of th(^ concentration of smokers in abstinence 
Thus, Ihv objective (^hanges review(»d above apjHiar to Ih! reflected 
in the subjective exix^rience amfaelf-reporUs of deprivetl smokers. 

lAmg Term KffwtH of (VHHation 

Once a smoker get.s jwist th(^ initial 3~ to 14-day withdrawal effects (iO, 
f)9, 120), what biological fadors Umd to encourage the now ex-smoker 
to ^ (continue abstimmcr^? The fa(at)rs opposing most e)( -smokers' 
attinnpts to refrain nec^nvfo win out, since n^apse is so frecjucmL In all 
cesnation methcnls de.scr/lH^I, about two-thirds ixtKt able UyatUiin some 
ilegree of abstinencv for a short duration, but alH)ut half of thes<» 
return to smoking in 1 to 2 years (20, 6H). Is it the^ methcnlology of * 
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cijsmition or tho postHres.^alion faclon^i which dotormine continuation of 
abstinence? KasI (W) claimi^ ^hero is evi(hmce that ^jtnokers v^ho stop 
s|H)ntane()usly have.a iowerVaCe of relapse than thoso who seek help 
and participate in some sort ()l^)ro^ram." The effects of tH3ssation on 
the central nervous system, Cii^^diovuscular system, and gnciocrine 
system which mif^ht (^coura^** continut^d a[)stinence will l)e discussed 
along with some of the psycholx^havioral components. 

Cardiovim idar Sijstem 

'When a smoker terminates his intake of t()l)aeco, he reduces^his risk in 
a numl)er of cai'diovascular diseases: coronary heart disease {29, 50, 67, 
I2:i), cere[)r()vhscular accidents (.50), recurrence of myocardial infarc- 
tion (29), sudden death from ('HI) (67, /k?//), ^myocardial infarction' 
{I2.i), and complications of atherosclerosis {ioi). These reduced risks 
are measurafile on |)opurations, l)Ut what cardiovaHCular ItHipefits of 
cessation exisllo mdividuals? One r<^rl says that the sul)endofchelial 
edema of small arterioles and vasa vasorum is secondary to the carl)on 
monoxide df cigarettes and that this, incluTiing coronary arteries (5), 
tends to return to normal after 5 to 10 years of cessation. This might 
reinforce cessation, (^specially in ex-smokers with angina |>cctoris or 
other i.^chemic heart disease. Janzon (6'x?), using venou.s occlusion 
plethysmogra()hy on the (»alf, found that after 8^t() 9 weeks of cessation 
peripheral [)l()od flow increased measural)ly, wher*:.*as the contn)l group 
of continuing smokers actually decreased their [Kripheral l)l(K)d flow. 
It is likely that this^ improvement of circulation would I)e acx'ompanied 
by a s(^nse of welM)iMng and rein fon*e abstinence as time progressed. <> 
Th(* decrease in heart rate and blood pri^ssure {52)^ along with 
(lecreasedN (Catecholamines, may Ik» a factor in continuing abstinence. 
R<»lated tp thj^ (»ardiovascidar lK»n(*fits of c(\ssati()n, it was found^that 
^ peak-expiratory flow raters of 57 nt(»rs/min r(»sulled (90), an increase 

which wojld [)e positively. reinforcing, especially in active ex-smokers. 

If thv metaboli(* rate (UH»lin(?s {r/2), feh(» major effect would lye increased 
weight, as has biniu noted [)y many (.V4, .V7, S2, US). This would ten<l to 
reinforce sjnoking "in most |K»ople.' Hut there may be some un«een 
benefit of de^Teased meUi))oliHm in thos(» who are either able^ to 
maintain th(M> weight or who are not self-<*onscious .of weight gnin. 

In F\^arson\s stu((y of theophylline nl(^tal)olism {U)2), he found that 
\smokers' half-life (>f th(M)phyllin(» vyas 4.2 hours whih^ nonsmokers' was 
7.1. lI|M)n cessation, the normalization (toward 7.1) Umk 3 months to 2 
years, implying that Ihvvv may Ik* inducted enzymes in the smoker 
which do not n^adily normaliw'*. This may in.* indicative of other 
metabolit(scl(»aring pro<»<^sses and, lKieaijis(» the normalization effect is* 
gradual, may keep the ex-smoker in a ^^smok'ltuf*' state so that he does 
. ^ ■ ' . 
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not **mis3'* this a8|R»ct of smokinif. la it |)08sible that this kind of 
normalization is respK)nsil)le for so many returnirtg to smoking after 1 
to 2 years (20, 6W)? Another p)ossible' influence may be in sex hormonal 
levels, After 3 months thero is improved q^^ality of sperm motility and 
density a« well as fertility (2/7^. 

Oth^r Kffects ' * 

Pede'rson and Lefc(X) {/a7)nft^ the Jackson Personality Inventory and 
a modification of the Ueid-Ware InternaUKxternal Control Scale and 
found no difference l)etween smokers and successful ex-smokers. Thejj 
point out that ex-smokers have usually tried to stop a£ least once ana ' 
failed, have stopped for health reasons, have experienced cravings and 
discomfort, and have used substitutes. The fact' that s{)ontaneous 
quitters are more successful than those who get help {69) implies that 
they are either more* strong-willed and indc[)endent, prfmeil to give up 
the habit l)ecause of other negative factors, or less de|)endent u|K)n 
cigarettes. West s description (/i?) of ex-smokers is that they are more 
likely to t)e male, older/ have smoked less before cjessation, started r 
smokiog at a later age, "have a milieu that is supf)ortive of, their 
stopping, and have fewer indices of neurosis and few psychosomatic 
symptoms. U*l)owit/. and Burrows (77) discuss the finding that ex- 
smokers have higher incidence of diAgnosed dfsease and less incidence 
of symptoms when compared to smokers, suggesting that when it 
"becomes officiaP* that smoking caused an illness, the snioker will quit 
more readily than if his. symptoms are unattached to etiology or 
specific pathology, ' . 

Another possible effect of cessation mixy be decreased "chest pain" 
in' those having giistroesophageal reflex, as discussed by Bcnnett,(iO). 

By far the* tht<* most common, and cliniciilly the most imf>ortant, 
symptom to ap|>ear following withdrawal from tobacco is craving for 
tobacco. The best estimatejf indicate that 90 {Kircent of all smokers in** . 
. withdrawal will verbalize their need for cigarettes (4^). Moreover, 
among smokers who have U^en abstil^eat for 5 to 9 years, one out of 
five re|K)rt that they continue to have at least an occasional craving for 
tobacco The im[x)rtajfice of craving lies. not ih its universality or 
per»istence,.but in its relation to the clinical goal of modifying smoking 
bj^javior. Ipdeed, the imfK)rtance of the tobacco withdrawal syndrome 
in its entirety is based on its provocative role in causing relapse among 
abstinent smokers. | 

Dependence 

As stated earlier, characterizing tobac(i6 use as a de|Kmdence process 
necessarily raises the issu(^ of tobacco withdrawal. Some authorities 
Mieve an abstinence syndrome is crucial Ux the definition of drug 
({e|)endence. IndetMl, some of the initial reluctance to label tobacco as a 



(lependence-pnHlucin^ sul)slancv roslod on doubls concerning Iho 
i»xistt»nce of a l()l)acco withdrawal syndrome. This wa.^ Iho |H)silion 
taken by the ijur^eon (leneral in 1964, when first alerting the country 
to the dangers of t<)l)acco. Since thcvfi, there hius InHm an accumulation 
of studies which suggest that withdrawal from tobacco does |)r(>duce a 
variety of signs ami symptoms wjiich can [)e characterized as a tobcuro 
vntMrauuil x/yw/Z/vn//^, "Although the syndrome is variable and is only 
roughly described and understood, iLs existence is no longer a matter of 
great controvenrfT It is characteristic of withdrawal syndromes that 
wtheir severil^y \^ dos(Mle[HMid(»nt {67)). Therefore, it is ex|)oeted that 
heavy smokers would re|)ort more severe withdrawal sym|)t()ms than 
light smokers. 

The inc()nflisU»ncy of the c^ffect\)f (le|)rivati()n is reflecti^d in the 
Ifterature. Studit^s by Myrsten, et al. and Mausner re|)ort no 
differences in this regard lu'tween light and h(iavy smokers. In 
contrast. Burns {15) n»porLs that subjects who suffered withdrawal 
symptoms had smoked an average of 6.9 (Mgarettes/day more than 
asymptomatic subjects (p<^-.()l). Wypder, et al. (152) re|M)rt that the 
pro|H)rli(ni of abstinent smokers re|)()rting more than one withdrawal 
symptom in(Tt^ases,with basc»line consuixi|)<i()n. 

Another possible confoumling factor is that, becau?^e smokers can 
vary their smoking consumption in other ways- <le|)th of inhalation, 
numl)er of puffs, c»tc. (Mgarette c()nsum|)tion may actually l)0 a very 
poor measure of dose. Also, differences in nicotine metabolism 
intNnluce variability in dose even among those who consume similar 
amounts* of nicotine*. Thus, estimating a smokers dose may require 
measuring serum letels of nicotine or its meUl)<)lites. In the one study 
which has a|)pr()arh(*(l this pr()[)h»m, ZeidenlK^rg, et al. (754) found 
among m(*n a higher and significant corrcjlation iKitween serum 
cotininc* befon* t.reatn^enl^ and self-re|H)rted **<legree of diffi- 

culty" in smoking cc^ssation. '^herc is some indication that the severity 
of the abstinence* .syndrome is dose-dejKjndent, hut much ambij^uity 
reni;iins. Because dose d(»|H*n(len(\y is so characteristic of' withdrawal 
syndromes from othc^r substances, establishing this effect f<)r tobacco 
would an im|H)rtant ste|) toward an understanding of tobacco 
dependency. F\irther research into the relati()nshi|) should |)robably 
proceed along the lines Yollowt^d [)y Zeidenln^rg, et al., using serum 
cotinine levc^ls rathtT than cigar(*tt(» c()nsum|)ti()n jus the ind(»|)en(lent 
vari;i[)le. I)e|H*n(h*nt measun^s should include more refine(| instruments 
than /iiM(l(*nlHTg and his c()Work(Ts' estimaUjs of ''(jiff iculty'* and 
should explore? both the numIxT of withdrawal sym|)toms and their 
5jev(>rity. 

Two stu(|i(»s have focused u|)()n tlu* diufnal variations in withdrawal 
symptoms {79, Data from a study by lVI(»a(l(» jmd Wald {H7) show 
that (^!raving in abstinent smokcTs and in "ad lif)'* smoking hav(» ihv 
same diurnal |)attern; that is, the low'cBt |)eak occufs wheii tht* subject 
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wakes up, jrradually risinj? to a |H>ak in the evening, then falling again 
. at bedtime. ThuH, there is a consistent function which (le«tril)es three 
different staj^es of the habit and its 'Control (unrestricted smokinjf, 
abstinence, and .rela()se). The meaninjf of the underlyinj^ function has 
not bt*en determined. Two different ty|>es of exphination are [)lausible. 
One focuses on diunnal variation in the internal environment of the 
smoker, suKRestin^ thtnnfluence of some meUilK)lic factor with diurnal 
variation. The other explanation focuses on the diurnal variation in the 
social environment, e.r^ the timing of work, m^als, social cOnUict, 
recTeation, and so onJwF^ch affects ^ravin)? for tobacco. Resc^arch:- 
which accurately meiusures craving and relates it to envir(ihmental 
stimulus events and circadian variations in the internaj environment 
could hiilp to decide j)etween these explanations. A more com[)rehen- 
,sive umlerstandinf? of how craving? varies with stimulus events and 
with time of day mif^ht prove helpfid in desi^ninf^ interventions which 
help prepare smokers to C()|)e with their craving. 

Tinu* (hurse and Jhirafion i 

While Ihe tim(> cyurse of the abstin(>nce syndrome followiijg abrupt 
withdrawal from other (lel)endeft(!e-pr()(lucinK substances has been 
^systematically studit^d (HO), jissessment of the (bourse of >fie tobacco 
withdrawal syndrome is made difficult by the subtlety ^nd variability 
of the symptoms ( [ 

The onset of the syndromt* appears to k> ra{)i(l. Changes in mcKxl 
(I try) and perforrfranc^x (.9,y) are evident. Karly effects are not qaSily 
distinguishable from th\' absence of nicotine effects or, the effects of 
simple frustration. Anothf>r study /e[)orts data suggefiCing a decrease 
in sym[)toms over time (///)\ 

' After a marked decline ih the first week, the tobacco withdrawal 
syndn)me l)echmes increasingly le.ss yielding. Rstimateaof the tobacco 
withdrawal syndrome's durati^jn hav(? l)een made in retrosp€(^tive 
studies which ask cx-smokers to^recall how long theiV discomfort or 
"difficulty" lasted. Howev^er, the^H) studies prcxluce (?^)ntradictofy 
findings. Burns (7.'5) reports a range fVom 1 to weeks, and Wynder, 
et al. {ir^2) re|)()rt that most symptoms were gone aft^r 4 weeks. In 
contrast, Mausner {H:i) re[H)rLs that, of tl1(b ex-smokers who yent'ured 
an estifnate, fully two-thirds stated that their difficulty had lasted 
between 1 month and 5 years. In another r>itros{)ective study, 21 
percent of the sample of ex-smokers reported at least intermittent 
craving for cigarettes 5 to 9 years after cessatiqln Thus, the 
duration of the tobacco withdrawal syndrome apiKuirs, to l)e extremely 
variable, and no definitive estimate is yet available ^ 
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Ikyree of Deprimtion \ 

Kven with continued us^, reduction in the dose of a (le|)endencii- 
producinpf suhstancH* typically results in the emergence of a withcirawal 
syndrome (v^v^). It htus been shown that imokers who changed to low- 
nic()tine cigandtes often re[)<)rt the gamut of acute with(irawal 
symptoms described alH)ve(//v^ //^). Abrupt and total ^withdrawal from 
tobacco, however, is assiKMated with a withdrawal syndrome that 
subsides more quickly and is no worse than that seen in partial 
abstinence. 

Gradual Redu4'timf ami Chronic Withdrawa 

> * 

Despite the usefulness of >fradual withdrawal in other deiHindency 

disorders, and {Respite the congruence of this methcxl'with sound 

behavioral principkvs, there is considerable evidence suggesting* that 

gradual withdrawal from tobacco is associated with treatment failure 

^(26, Ifl, H2^ 1:JS), This discrepancy may be explained by the observation 

that partial abstinence from smokirigrleads to^ w/r^, rather than less, 

discomfort in withdrawal. . The result is that'll partially ab^inent 

smoker is in a chronic st<ite ()f withdrawal. Typically, this chronic state 

of withdrawal leads to relapse and ii return tU) baseline rates of 

,smoking-<;e'6*). * ^: j ^ 

Although this explanation is plausible and fits the (iata available, it 
must be tn^ated with caution [Handing further riesearch. Since all of the 
research relies on smokers who have chqsj^n whether to (juit ''cold 
turkey** (rr by gradual reduction, there is i^till the {>08sibility that 
Smokers in some way pre(lis|)<)se(rfo experience a protracted withdraw- 
al syndrome (lispro(H)rti()nately ch(H)se gradual reduction metho<i. 
What is n(?iMhMl is exjKTimental research in which smokers are 
randomly tissi^m^l to **c()ld turkey" or gradual reduction grcfups and in 
which the (effects' on th« course of the abstinence syn<irome are 
evaluatecK ^ • ' 

Another direction for new. research might t)e to determine the 
threshold for the onset of Ihe abstinence syndrome in gradual 
reduction. Uerha[)s there is some rate or degree of reduction which 
would not pre(!ipitate withdrawal, so that a smo^T could l)e weaned 
from tobacco. In addition to a "rati^ of reduction'* parameter, the onset 
of severe withdrawal may also l>e cot^trolled by the absolute dose as 
well. The relationship In^tween dV^gree of tobacco deprivation and the 
emergence of withdrawal symptoms deserves further study. 

(>th(^r Factors PoH^ibljf Affecthuj tfw Abstinence Syvdnrme 

In addition to the factors already citt^d, thff tobacx!() withdrawal 
syndrome may Ih» affecUnl by a numtnT of other variables whoBe 
influence remains to Ik» dett^rmined. One could s|)eculat<», for example, 
about differences l)etweeX tyjK^s of smokers in the severity, pattern, 
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and course of abHtinonco. A study by Ikard and Tomkiris (.56') sujfgesta 
that "addictive smokers" experience more seve*-e cravinj^. The smokers 
, in this study were de|)rive(l of tobacco only for three hours, however, so 
that the effects of this ty|H)l()fry on the clinical abstinence syndrome 
' are still essentially unknown and deserving of study. Other individual 
difference variables also deserve study. For example, smoking history, 
especially such variables jls {)reviou.s attempts to quit and the reason 
for failure, may affect the with<lrawal syndrome Since the symptoms 
of withdrawal are relatfvely 'Hl-defined, the smoker's ex|)ectations and 
soKitre probably related to his ex|)erienee of abstinence, as is his 
motivation to (piit (fl). 

Another major factor whose relationship is potentially im|)ortant, 
but unex|H;cted, is sex. There is frap^menUiry evidence suggi^sting that 
the abstmence syndrome is more severe in W()m(!n than in men. 
Unfortunately, relevant data are too seldom analyzed for this sex 
difference. For exam|)le, (Juil-ford (vj/) re|)()rts data separately by sex, 
l)Ut do(!s not submit it to statistical analysis of the sex differcnee. Yet; 
of 18 major symptoms re|H)rte(l by her subjects in the first 4 days of 
alwtinenoe, 15 show some s(>x difference. Among these 15 symptoms, 13 . 
^arc more fre(iuently n;|)()rte(l by women. The difference •ifl.staJiisticaUy 
significant (sign test, N = 15, r<2, p<.()()5). Data ri;|K)rted1n a numter 
of other studies line u|) in th(> same direction, thoughrlhe effect fails to 
reach significance in the individual studies 7,'//, 152).'^' 

It seems likely, then, that woflien report more 'al)stinence symptoms 
than men. The im|)()rtance of this finding lies in its iH)s3ible- relation tx) 
another s(!\ difference in smoking cessation: it is well established that 
women are more likely to fail in smokitig (lessation efforts. Guilford 
(HI for example, hjis presented data suggesting that the relationship 
between withdrawal symptoms and failure in smoking cessation is 
s^ronfijer for women than for men. Thus, women ex|)erience more 
discomfort in withdrawal and are more affected by it in their attempte 
to quit smoking. It"seems'likely that this is at least partly responsible 
for their iower rates of successful cessation. 

Nor are organismic variables the only variables relevant here. The 
.method used to achieve cessation may well have an effect on the 
aul)se(iiient withdrawal syndrom(>. KnvironmenUil factors, such as the" 
smoker's scn-ial environment, are potentially imwerful determinants of 
the smoker's exiK'rience of withdrawal. These and other events, such4is 
social drinking, may pt^nluoe ("onditione*! craving and are ,to l)e • 
consider»!(l high risk sitiuitions for relapse ( W). Thus, in addition to the ( ' 

few factor<t whose infliicirice on the tobacco, withdrawal syn<lrome is 
kixfmn, there are many othcir potentially im|H)rtant varisU)les whose 
effectw remain to U' determined. 

i 
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Techniques for MeauurinR Tobacco Vmge 

Tho quention of how to moa«uro^ the use of <^iKarettes is imiK)rtant 
one when evaluating the various meth<KLs of cessation and the l)enefita 
of eeiwation versus the risks of continuance, and when determining the 
validity of the reports of study s;d)jeets* compliance. (It may also i)0 
important in **(iuantifying" risk factors for disease in current smokers^ 
suclT'as.ty|)e of cigarette, inhaling pattc^rn, and so forth.) There are 
.five potential sources of information to determine whether or not a 
jHirsort has smoked:, urine, hiocKl, breath, saliva, and Verbal. 

Urine ' . ' 

In the urine, one car) assay for the co/istituents of the cigarette smoke 
itself or for excretion prcMlucts that are ass(KMated with the physihlogi- 

" cal effects. Using the (Joldbaun and Womanski method, Prado and' 
a88(}Ciates (107) mejusured nicotine excretion in smokers averaging 20 
cigaretl.es/day and f(,)und nicotine in the ur'\r\(^ in concentrations 
varying directly with number of cigarettes and inversely with pH/)f 
ihid urine. Whtin deprived of cigarette's for 12 hours, there was no 
nicotine found 'in the , urine. Trojnar. {Lti) (Compared the lirine , 
([liantities of adrenaline, norepinephrine, vanilinomandelic acid (a 
derivative of epini'^phrine and norepinephrine via monoamine oxidase 
and ^catecholamine-o-methyl transferase), and 5-hy<iro8yind()lacetic 
\, acid m nonsmokers and those who had <piit for at leiust 6 months. The 

•NiDnsmokers' and (puttiers' levols were indistinguishable until the ex- 

" smokers smoked an average of 14 cij?arettes. Urine motalK)lite levels, 
with the exception of norepinephrine, rose ^v^hen metusured <)n the 
se<-ond'day,tKFM 2M g/day, VMA l.:U g/day, SHIAA 2.4 g/day)! In a 

. second study, Trojnar (/.'/^) found that all four values were increased in 
smokers over nonsmokers without any discontinuance.. 

A poti^ntial pn)blem in measuring the physiological metalM)lites 
associati^l with smoking is in false positives. This can oc<*ur when a 
, : ' ^ subject may have exjwrienced severe anxiety, with increased catechol- 
^ ^ amines, bul dicf not smoke. The urine nicotine level would seem to 1)0 
,more sjKHMTic, but jM)th m(»tho(Js^woidd have to be used (?very 12 hours 
or less to Ih* accurate. • ' 

. (Tne constituent foimd in blood is carbon monoxide, combined to form 
carlM)xyhemogl<)bin ((X)Hb). Sillc^tt, v( al. (121) describe the simplicity 
using the I.fi. 1K2 f'(M)ximeter and th<» poU^ntial for giving subjectH 
(piick fee<n)ack on th<»ir p<»rformanc<\ They also say' it is ^H)ssil)le 
(letect when those who switch fn)m' cigarettes to cigai^ continue to 
inhale. Turn<T (/.V4) points out that the average n.oni4mok(*r*s blmnl in 
Iiondon |uus l.H |MTC(»nt ('OUb and that 2 p(T<H^nt is us<*d as a 
sugjfestion that smoking has resum<Ml. As cjties vary in Vxf\u the air. 
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stundunJH would have to Ix' set (lc;iR;n(lin}? on Im'ule. When Ohiin, et ul. 
(.9?^ confronted !ft> patients at an antismokin^ clinic with their elevated 
('OHb levels, 13' immediaU'ly changed their re|)ort, admitting reeidi- 
vism. WK'n conaiderinK C-OHh, one must take environmenUd and 
occupation sources of CO into- account. Althouf^h COHl) increjuses 
pro{)orti6nally with nurnl)er of cigafettt^s and varies with nicot^no 
content (///), diseretio/i is necessary in usin^ data. 

Serum cotinine levels may l)e a reliable tool in determining cessation, 
according to Zeiilenl)epg, et al. {I.H). With a half-life of HO hours, lus 
opposed to nicotine's 30 minutes,. and the relative constancy of the 
cotinine levels in regular smokers, it is |M)ssible in this way to evaluate 
long-range abstinence. , 

Breath 

The determination of mean alveolar (X) partial pressure (les(Til)ed by 
Kiiwbone, et al. {KM) makes it possible to deU^mine the carl)oxyhemo- 
.globin levels of the I)I(mmI with a correlation of r = .96. Also, by 
sabtracting expired CO from inspired, it is iM)ssil)le to determine'if a 
smoker is an inhaler. Vogt, et m:<>) used expired CO and serum 
thiocyanate to lussess exi)osun? to cigarettes. Smokers ha'd higher levels 
of both ((^0 8 ppm, S(^N-1()0 /imol/1) three times greatt'r in those 
smoking mon; than a pack a day than in nonsmokersJThe cornilation 
l)etween smoking and each variable sep}yrat*;*ly wius his than the two 
combined ((X) - .476; SC^N - .479; both = .571). The researchers were 
99 percent accurate in sepjirating "typical" smoking habitj^ from 
nonsmokers' habits and hyi)oth<!si/x'd the li)os.sibility of grading 
int(!rmed,iate levels for exfK)sure to smoke, m mention was made of 
environmental or m'cupational sources of CO or CN. 

S<ilii><v 

The presence of nicotine in saliva can l)e /ieterminwl by gas 
<!hr<>matography and an alkali flame ionization detector (i.e., nitrogen 
detector) (.7/), but it is difficult to distinguish a patU'rn of'smoking. 
Nonsmokers separaU'd from smokers" can l)e distinguishe<l from 
n()nsm()k<;rs who smoke passively. While this is a. sensitive method of 
mejisurtjment, the presence of nicotine in saliva dews, not pn)ve direct 
use of tobacco. Using this method, it may Ik; imssible to determine a 
maximal level attainal)le by piussive smoking and use that valU« as a 
cut-off in determining probable usage. 

Tenovuo and Maekinen {ISO) measuRHl thiocyanate and ionizable 
i(Mline in saliva with the following results: 



Smokers 
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Thiocyanate (mg/liter) 
Males Kemales 



210±7r)> 
i*6 . 



124 + 4(5 



Nonsmokers 



91±44 



62±32 



lonizttble Iodine 



JMalcvs 



Females 



Smokers 
Nonsmokers 



7.2 ±.9 
13.4 ±9.7 



10.1 ±3,6 
13.9 ±8,0 



Althouffh controls usinjf the same subjeetii, both smokinff and 
abstaining, were not employed, this technique can adequately separate 
the values of smokers' and nonsmokers' thiocyanate, e8|X)ctally for 
.^males. It should bo noteil, however, that the overlap between smokom 



Althouffh there are several biological assays measuring use of 
cigarettes, McMahan, et ul. {H(i) |)ro|)ose using the verbal report of the 
subject, confirmed by an appropriate associate of the subject. They 
point out that the correlation l)etwoen re|K)rts of the subject and thq 
asvsociate about the subject's smoking liehavior is r-.86. While the 
correlation indicating that the subject and associate agree is encourag- 
ing, that may J)c all this study says. A smoker who does not want the 
researcher to know^his smoking habit accurately will probably either 
hot allow the jussoeiate to see him in his true habit or will encourage 
the associate to /Mnterpret" his snfn)king pattern along the lines he 
wishes to portray. Other methcnis may l)e (ised, such as a Ife detector, 
but unfortunately they are I)oatable. 

The only fool-proof" metho<i of determining use is to observe the 
subject at all tinies. Kven here the degree of inhalation cannot I)e 
accurately determined. Since this approach is highly impractical, 
biological tests must Ih» employiKl, and understanding of th^j^ potential 
source of inaw^uraoy must Iny considerwl before drawing firm 
conclusions. Kasini on the above descriptions, it would seem that the 
mowt pihactical. method would t)e measurement of nicotine, iy)tinine, and 
thiocyanati^ in the urine. If none of these is found /in the urinc^ the 
conclunion is that the sul)ject h^is not smoke<l (or has Imrrowed urine). 
If some nicotine is found in the urine, <!Ould it have In^en from passive 
smoking? On^* .•should note, too, that (juantitative analysis of nicotine in 
iHHiy fluids will take on incmising ^jignifioanc<\ sina; Uir an(^ nicotine 
levels ar*^ In^ng tlecriiumMl in ciganitUis, and nw^^irchers will ncKMl Ui 
know not (mly whether a subject smok<Ml, but how much. 



and nonsmokers is considerable and that Vogt found no correlation 
between the tar content of cigarettes and the thiocyanate levels in 
saliva. 
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Introduction . 

Smoking is a behavior a highly complex act'Vhioh is accompanied by 
certain cognition* and hedonic states and baaed on variou^ biochemical 
and physiological processes. In that sense, research on smoking 
behavior is at the interface, between psychosocial and biological 
investigations of smoking. While behavioral research has contributed 
greatly to the technology of smoking; cessation, relatively few 
behavioral investigations have been carried out to elucidate the 
mechanisms Underlying smoking. Because of this, the present chapter 
/ will focus on sociar learning theory and nicotine regulation as general 
considerations to provide a ;:t>ntext for a l)ehavioral analysis oT 
smoking. An evaluation of t^i!**4ontributiontt from the experimental 
analysis of .behavior to the treatment of cigarette smoking and 
recommendations for further research will be made. Behavioral 
research fimlings on the establishment, maintenance, and cessation of 
. smoking wilfbe summarized. Emphasis wilii be on those stages (16) of 
smoking which follow initiation and durin^wbich the processes^ that 
contribute to tlje tenacity of the habit and its resistance to change are 
^ set in motion. « . * 

The^Sociai Loarning Model 

Social learning theory has functioned iess as a formal explanatory 
model of smoking amf more as a methcKlological app'roach with an 
aa8ociate^^ intervention technology The impetu^i for using 

• behavior modification techniqXies has l)een provided by the telief that 
research pr^cnlures which operational ize definitions, emphasize well- 
. "controlle<l empirical a^search, and are derived from conce|)ts fronl'I'the 
exfKirimental lalx)ratory will provide valuable practical and theoretical 
* knowledge a l)elief justified by the previous contributions of the 
behavioral approach towartl the understanding of other difficult 
problems in human Inihavior. Behavior modification is derived from 
baaic researt^h on animal learning ^by Pavlov and Skinner. It 
: ;^rn|)hasizes the contrt)l of antece<lent rind consequent environmental - 
\ ' <^y0h^ in (Jetermining lieharior (4). Social learnjpg theoi^y 

^^^^^ an extimsion of liehavior mcMlification to situations which 

, I i«vo|ve%terf)ersonal activity, but it incorporates the added ejcplanato- 
{ ry «4fe)pt of mcMleling, biised on imitation and social reinforcementi 
In brief, a social learning explanation of smoking proceeds along the 
following general lines (.95): The habit is ac<iuire<l under conditions^of 
social reinfonrfcment, typically those of |)eer pressure. Initially the 
inhalation of smoke is aversive, but aftx^r sufficient practice, habitua- 
tion (or tolerancii) occurs, and the Inihavior begins to produce sufficient 
positive reinfon!«ment in its own right to Im sustaine<l inde|)endentiy 
of social reinfonxwenU Smoking now gtmenaliztm to situations other 
than the one in which it was originally ac<|uired. It is important to note 
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that, from the |)erspt»etive of H(K»iarioarninj(( theory ,^mokin(if la seen as 
a learned iHihavlor from the onset. 

The analysis continues as follows: DisiTiminations Initween ^tua- 
tions in which spiokinff is punished- s(KMttlly and those in which it i» 
either%nored or favorably receive<l'are formed, and various circunv 
.stances OH)th external and intiTnal) bejfin to contn)l smokmg. Insofar ^ 
Sj* thoy are iuHsocMate<l with smoking, «ome situations, Huch aa an empty 
cigarette pack or an annoying ti^lephone x^all, mtiv serve as conditi<inal 
stimuli (CS's) which elicit covert resiK)nses. These res|)onses (i.e., 
physiological cha*nges or discomfort, perceived a.s craving) increase the 
likelih(KKl of smoking. In turn, they c^in-serve a.s discriminative stimuli' 
(SD's), setting the (KTiusion for the rcMnforcement provided by smoking. 
Moreover, stimuli which are preparatory to the act of smoking, such as 
the sight of a cigarette, can function as secondary reinforcera for 
l^haviors preceding them (for example, purchtusing a full cigarette 
pJIk). These cues can also serve ius discriminative stimuli for Ixihaviors 
which follow them, such aa lighting the cigarette, thus forming a 
linked chain of resiH>nses (a smoking ritual). For successful terminatioij^ 
^ of the overt act of smoking to (K»cur, the extinction of most or all of the 
conditional stimuli, si^condary reirtforcers, and discriminative stimuli 
which make up the habit Ls re(iuired. The way in which these ideas 
have been put to^^^H^cific u^e in therapy will l)e discussed in some detail 

• later in thi« cha|)ter 

The numlHT of emotional events which can influence ^spfioking are 
|K)tentially (juite great. If smoking is seen, in part, as an avoid- 
ance/esca|)e res|K)nse to aversivo withdrawal states, then, hy|)othcti- 
cally, by a [)r(K»es8 of stimulus generalixjition, other dysphoric states 
(for example, anger, timsion, lK)re<lom) might also serve as diserimina- 
tive stimuli for smoking. Also, res|K)nse generalization may occur. In 
this ciye, the smoking ritual serves lus a temprary escape (Coping 
res|K)nse) from various aversive sitwatiolis (that is, smoking as a 
res|K)ns4^ which [)rovides relief). Smoking can Ix^ seen, theref()ng, as a 

• generali/^nl primary and secondary reinforcer providing lK)th positive 
4ind negative reinforcement over a remarkably wide arraj^*of life 
situations. 

Vrom a s(KMal learning theory |)ers|)ective, smoking is difficult to 
m(Klify iHHuiuse of its ability to [)rovide imme<liati^ reinforcements 
nicotine from an inhaled cigarette r«ache« the brain in seven seconds 
(twice *as fiist m intravenous administration from the arm). Further- 
more, the habit Ls tremendously overlearned: at tx^n puffs \H^^ cigarette, 
the pack«a-<lay smoker gets mort^ than 70,(KK) nicotine **8hots" in a 
. year a frequency \lh^ch is unmateh<Hl by any otlfer form of drug 
taking (WY While most smokers recx)gnize that sustainei| snioking can 
lead to a variety of unpU^asant events, ranging from lyronchitis to lung 
cancer, the ulti(mate aversiv(^ eonsiHiuenceS of smoking though 
|K)tentially of great magnitude are delaye<l and thcn^fore have lesri 
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influence over onffoing smokinR iKjhawior than immediat4i conse- 
quencea. This i» a Hituatioli common U) a numlKjr of self-management 
^problema {.HT). Unlike alcohol and many other drugs of (lependence, 
there are few imme<iiately noticeable negative consequences 

To a large extent, behavioral reaearehera have aamme.d relationships 
between environmental events and smoking. Treatment practices have 
been baae<i on general theory rather than on research or a functional 
analysis of snfoking U^hayior as 3uc^^. Thus, though part of thd promise 
of social learning theory has been fulfilled, and l)ehavioral concepts 
may have generate<l new standanls of effectiveness in the treatment 
of smoking, there has not lH?en a , comparable contribution to the 
understandjing of smoking per se. 

The Nlcotln« Addiction Model 

A physiologically based jnodel of smoking, emphasizing the key role of 
nicotine aa a reinforcer, has evolve<J from the work of Schachter (J^, 
^S) and others like Jarvik {19) and Russell {W). The main focus is on 
explaining the maink'nancx; of the smoking habit following aa^uisition. 
Under this formulation, smoking is viewed as an escape/avoidance 
re8iK)nse U) aversive stimulation provided by i)erio<iic nicotine with- 
drawal in the addicted smoker. An internal regulator/ mechanism is 
implied which deUx-ts the level of nicotine and maintains it within 
- characU^ristic uppdr and lower limiLs^by regulating the frtHjuertcy of 
smoking (and jmssibly other intake parameters). 

Much of the evidence in supiH)rt of smoking as negatively reinforcetl 
liehavior comes from a series of innovative ex|)enmenLs conducted by 
Schachter and his associates over a 10-year span. In one study, Nesbitt 
(HO) used the amount ofvshwk a subject was willing to tolerate as a 
t)ehavioral mejusune of anxiety. They found that heavy smokers 
tolerated a higher sh<K;k inUirtnity (were less "anxious") when allowed 
to smoke than wh(?n not allowwl to smoke; nonsmokera tolerated an 
interme(iiaU' shock inU>nsity. The? design did not allow a differentiation 
Iwtween the inmsibility that smokers toleraUnl hijfher shock intensity 
iHH'ause of a "sedative" effect of smoking (iH)sitiv(! reinforcement) or 
because sjnoking constituUnl escape from withdrawal symptoms 
perceive<l as "anxiety" (negative reinforcement). To test for this, 
SilversU'in (46') varitnl the amount of nicotine in cigarettes given prior 
to shock pn'sentation. He found that smokers given a high-nicotine 
cigaretU' tolerat««<l more sh(H'k than smokers given lo<l-nicotine 
cigarettes and that there wjS no significant difference iM^tween 
smokers given l()W-nicotine cigaretU'S and depri^etl smokc^. He^ 
c«nclufle<l that the .s(>nsory- motor and oral [Kwitive r<!inforrtiment " 
providtMl ,by low-nirotirie cigaretU's .playc^l a negligible role in 
incn^aHirt^ sho<'k tolerance compared with the negative H'inforcoment 
provided by ewaiw from withdrawal symptoms using high-nieotino 



ci(farettoH. ^Further HUp|H)rt came from the oLsorvution that nonsmok- 
erH tJxhihiUxl higher (»n(luran(»(! thresholds (lower **anxiety") than • 
(leprive<J or low-rtieotine smokers. This suKK^*Ht.s that "smokiriK <l(H»Hn't 
redu(*e anxiety oi* (»alm the nerves (hut rather that) ""not smoking 
ineroases anxiety by throwing th(» smok(T into withdrawal" (.0^). Thus, 
a nicotine dt^ficit scn^ms to exacerhatt* the (Hstress induced by averaive 
ahock. Heimstra, et al. (15) found the same effect for psychomotor 
IHirformance on a simulated driving Uist. 

The next problem was to ac(»ount f()r why smokers smoke more when 
strossed/Ac(M)rdifig to SehachUT {^'2), th(» (lebilitating effecLs of no or 
low nicotine are the result of withdrawal, and th(» effect of stress is to 
put the smoker into withdrawal by d(»pleting th(i available Jjupply of 
nicotine. This hy|M)thesis wjus strength(in(Ml and new leads were 
generated by bi(K»hemical studies showing that, whil(^ some nicotine is 
catalH)li'M^Ml (mainly in the liver, at a (M)nsbint>ate determined in part 
by Ihv duration of th(» habit), a fra(aioh of the nicotine escaf)e8 
detoxification and is eliminated dire(!tly in th(» urinr. KMrthermore, the 
rati* of urinary excrt^tion is rapid, iniTcjuscs linearly with doaage, and 
^ increases as the pH of the urine In^comes inore acid. The hy|K)thesi3 was 
confirmed by direct manipulatiofi of urinary acidity through the 
administration of mild a(Mdifying agents like ascorbi(! a(Md or glutamic 
acid hydnK»hlorid(» or alkaliz(»rs liki» s(Hlium l)icarlH)nate (^S), In 
midition, stressful events juss(K»iated with heavier sm(^king increaacd 
urrnary a(Mdity and nicotine excn»tion in Ihv (iX|HM»t<»d di\»ction (^2), To 
test wheth(^r stress or urinary pH or both v/rrr th-e indej)endent 
variable, Schacbter et al. inde|H»nd(»ntly manipkfjitiMl streSvS and 
pH and reporU»d that smoking seemed to^^bctfmler the control of 
urinary a(Mdiiy rather than stn»ss m such. 

SchachUTs model posits that ni(*otin(» is the primary rcMnforcer 
Iwcause of its role in reducing t<»nsion and distress jws(KuaUHl with 
nicotine deprivation. If this is tru(», s(M»ondary nMn/orcers should Ik; 
n^latively unimportant. For (»xanipli», sm()k(»rs should not smoke 
nicotine-fnn* cigan»ttes, and supplying alUTnative sourc^i^s of nicotine 
should (»liminat(» the d(isire to smok(\ Ac(»onling to Jarvik (1!^), much of 
the (»vid(^n(M» for ihe role of ri^ktUj#l!^)u'^ the prinuiry rtMnforcx^r in 
cigarette smok(» iy (MnMimsUintiaWl^rioR^ (evidently prefer cigarotU^fl^ 
with, rather than without, ni(»otin(;; but they will smok(! nicotine-fr(»e ' 
cigaretU»s for a while if no others are available. The fact that smoking 
su(*h cigaretU's is not susbiin(»d d(»spiU» th(» usual cues for nmoking 
suggests that Ihv other variabl(»s ar<» se(»ondary riMnforcers that 
extinguish wh(»n ni(»otin(^ th(^ primary n?inforcx;r is not preJUint 
Attempts to inv(»HtigaU» tfie role of ni(*otine lus th(» sufficient (condition 
for smoking, howev(T, hav(» pnHiu(»(Ml conflicting n^sulta. Preloa<ling 
nicotine, by having subjects smoke or (*hew gum corltaining nicotine 
lM*fon» U^sting, did nMlu(M» sul>H(M|uent puffing {20, 21, 2r>), And 
administration of the drug nuM^amylamine, which fundioned jus a 
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nicotine "antaK()niHt,",increaao<l the amoking rate {52). But Kumar, et 
. al. {HI) were unable to demonatrate a doBo-reaponse effect on 
subflequent amokir))? wh^^n nicotine preloadinjf w^^ administered 
intravenouHly. The fiiet that luttuce ciKurettes rcinforce<l with nicotine 
were una<!eept{jhle uf non-nieotine ciKarettes aLso seems to 
undermine the nicotine-only hy|)othetti» {19). Jarvik (tt)) croncluded that 
nicotine may l)e a mcesnary hut not mfficieMt condition for smoking 
behavior to occur and to \n) suataine<l and that more research is clearly 
needed todsettle the issue of whiether nicotine functions aa the primary 
^ reinforcer or aa a 'Veinforcinff co-factor." 

the nicotine addiction m6<lel sukrosLh that the smoker repilates 
nicotine levels under widely varying conditions. It implies a mechanism 
which senses nicotine and provides the imt)etus for directeii l)ehavior 
po8ail)ly a central "nicostat" or the integration of the various 
peripheral drug effects of nicotine. While the model is plausible and ^ 
straightforwanl, critical testes havt^ yet to l)e iHirformtMi. Particularly, 
direct meaaui'ements of changes in i|icotirie titer and of the withdrawal 
state have not betm attempted. Finally, among variables not ade<juate- 
ly explained by the mwlel are the n)le of environmental stimuli in the 
control of the habit, the nature of individual differences in smoking 
behavior (for example, light versus heavy smokers and occasional 
versus chronic smokers), and the mechanism(s) by which rela|XHe occurs 
following withdrawal (85). 

, ' I 

A Context for Behavioral Research on Smoking 

Clearly, neither swia^ learning th(M)ry nor the nicotine addiction model 
alone can provide a complete understanding of smoking at present. A 
recent mo(iel, the opi>onent pn)cesa th(K>ry (^7, l^H, ^9, .M) does attempt 
to link psychological and physiok)giail factors involved in the 
maintenance of smoking in a mori» comprehensive fashion. The 
principal features of the opiH)nent process mo<lel as it applies to 
smoking are asJoHows: (/) the rt»ju!tion to cigarette smoHe is biphaaic, 
with a brief fJeaiiurable oomiH)nent (a 4)r(H!es8) followc<i by a more 
8U8taine<l dysjiioric component (b process); (2) the he<lonic tone - 
pleasurable A statt* or dysphoric B stiite is determincKl by the 
algebraic sum of the two opjwnent prcH'esses at a given |>oint in time; 
and (H) stimuli awuHMaUnl with A given state can elicit this state aa a 
conditiomnl r<»spons<^ after rt^iM^aUHl pairings. 

The op|K)nent pnweHs mcniel iissum(?s that cigart^ttes contain 
iiulwtanw^n which pn)vide pUuwurc* (initiate the a pn)C4»ss) during early 
uiie. While there may Ik* some unpleasant eff<^<!ts on the first few 
occaaion*i» thes^^ should \h\ offma by th(» dnig effiMl or by other 
reinfoncers such an ihht pn^sHUn*; if not, the ml of smoking will not 
continue. As cigaretU^ smoking iKjcomes esUiblishc\^, the op|K)nont 
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|)roce8H jfrowH in streriKth: the |)U»iUiurHl[)lo A state weakens and the 
withdrawiil B state intensifies correspondintfly. 

^ Because the b priKtess is the o|)jH)nent of the a process, the Ixist way 
of attenuatinjf the B state is to invest the suliystanee that produces the 
A state. As an o|)erant lH»havior, smoking is both |K)sitively reinforced 
by a pleasurabU^ eonsecjuence and negatively reinforced by terminating 
aversivo^ withdrawal, thus sitting u|) an addictive cycle. As the 6 
process is further strengthened, still larger amounts of tobacco have to 
be smoked to |)r(Hluce a |)leiusurable A hUxU% resulting in tolerance. 

Stimuli ass(KMated with smoking (('Sa's). such as a |)ack of cigarettes 
or the sight of matches, should elicit a brief conditione<l (pleasurable) A 
stiite at stimulus onset and a conditioneil withdrawal (unpleasant) B 
state at stimulus offset. Furthermore, stimuli associated with the B 
state (CSb's") such as an em|)ty cigaretU^ |)ack. em|)ty |H)Ckets, no 
stores, or **n() smoking" signs should elicit conditiontHl craving or 
withdrawal. The conce|)t of conditioneil A and B state elicitors leads to 
the important implication that, jus the smoking habit becomes well 
estiiblished and th«' b |)nK»ess l)ecomes stmnger, CSa s elicit a brief 
conditio^d state >Vhich is pleasant but then is followed by a more 
extende(r\;onditioned (raving which intensifies the |)re-existing 
withdr»<val B state. Similarly, CS^/s directly elicit conditioned craving, 
which a^so adds to the dis(»omfort of the withdrawal state. An 

.additional im|)lication (derived from Pavlovian conditioning theory) is 
that as .C/SB'siKK^ome stn)nger. they may Income more anticipatory, 
leading to shorter rcdosage and restimulation intervals until an'^ 
asym|)tote is rtuichtHl. If the smoker (juits. the CShs and the b process 
should weaken eventually through disuse, but the CSa's and the 
a pHH^ess should inU^nsify < ()rres|M)ndingly. Thus, if a cigarette is 
smoked after a fHTi(Hl of abstineme. the |)letusurable com|K)ncnt has 
increastMl to its original level and the resum|)tion of the addictive cycle 
is facilitated. The smoker is clearly l(K*ktHl into the |)attern of smoking 
and, in that sense, once established, the habit seems to be overdeter- 
mined. 

The ()|)|M>nent pnness mtnlel has not k^^n tested in formal research 
on cigaretk* smoking, though recent ex|K?rimeTits in the area of opiate 
addiction do provide general su|)|H)rt (///. U, *^^). The demonstration of 
conditionability. in pjjptirular, hjis im|K)rtimt im|)liailion8 for the 
understanding of smoking nn idivisnri. Wikler (55) has ol)8erved that 
^^UUMronmenUil stimuli jisscKMaUnl with withdrawal may preci|)itate 
conditionwl craving (or withdrawal) vyun after an exUmdc^d atetinence 
|K»ri(Kl has en<led |)hysical de|Mmdenc/ in heroin tuldicts. The 0|)|)onent 
pnx-esH mcnlel pmli( ts a biphasicf res|M)nsi» by smokers (A' state 
followiHl by B sUit<») to' the pn»s<»nUition and removal of stimuli 
HMflfKMaUHl with cigaretU»s^ (luring ac<iuisition. liJiUTon in the mldiction 
pHKCBs. when tolerance is large, the dominant conditioneil effectn 
should those of craving or withdrawal (B state* |)riHlominates). The 
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implication for treatment is that unless conditioned craving is 
' extinguished or modified as a part of therapy, the probability of 
relapse will remain high. * 4 

There are a number of different issues that need to be resolved 
among the current behavioral formulations of smoking before an 
adequate understanding is achieved. For example, the nicotine 
addiction model suggests that the day-Uxlay regulation of smoking is 
more under the control of pharmacological variables than of environr 
mental stimuli, though their relative contribution remains to be 
dotermine<l Jloreover, the issue of whether smokirj^tfflbices anxiety is 
not settledt^or example, Hutchinson and E ni|» ( jj r^have suggested 
that nitotine c^n be classific<l as a tranquiliz^jJ'^^iWe it decreases 
aggression as well as the conditioned emotional respojse (CER). They 
have speculated that difficulty in trainingyhgnaK to ^moke under 
oi^inary conditions may have been IxicauseMttackground of aversive 
stimulation is needed to provide motivation t^bie smoking to relieve 
-anxiety, Also, as has been mentioned, the phar&ologieal primacy of 
nicotine implied by the nicotine addiction ' mS,eJ.Ihaa yet to be 
establishdd unequivocally. I 

The o^wnent process model encounters aifhirar problems. For 
example, Wikler (55) has argue<l that certain responses associated with 
chronic drug use, such aa tolerance or conditioned withdrawal*, are 
countentMpt/itums, serving to protect the organism by acting fn a 
direction opposite to the normal drug effect. The opponent process 
model' is stated in sufficiently general terms to incorporate these 
observations if certain (4inteste^l) assumptions are made: Wikler's 
observations emphasize the dominant drug-negative B state; in 
opfwnent process theory, the initial drug-positive a process (and thus 
the pleasurable A state) is still ojxirative but may be so brief and 
attenuated that it goes undetected. Only closer examination of the 
time course for the resjwnse to drugs at different states of acquisition 
will settle this issue. An additional conUj|cation has been raised by 
Siegel (4.5), who has 3ht)wn that the stimuff 'which constitute the ritual 
of (repeated) drug injection can elicit conditioned reactions which 
increase toleranct»^ to the drug; extinction of these conditioned 
reactions, using a aeries of saline injections, results in decreased 
tolerance. Siegel profHwoB that tolerance' is the result of compensatory 
associative processes and is not simply a pharmacological, nonassocia- 
tive phenomenon. While opix)nent pr<Kress theory can be modified to 
accommodate these findings, by defining them as the manifestations of 
stimuli which serve as conditiontnl K state elicitors, the relative 
contribution of associative and nonassociative factors cannot be 
8|H!cifiwl at prestint. Furthermore, if tol<irance is basipally an 
associative pn)ct?Hs, the problem of explaining why certain substances, 
such as nicotine, pr<xluce tolerance while others do not will also have to 
be dealt with (,?/>). 
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The remainder of the present diacuHHion will re-exanfiir\e some of the 
phenomena of acquisition, perpetuation, and termination of smoking 
from the point of view of the three models. Special attention will be 
given to implications for further research. 

Th# Establishment of Smoking 

• The establishment of smoking can be seen as the result of initial 
experimentation with cigarettes repeated sufficiently (rften for 
aciquisifion of a habit and/or for addictive processes to take hold. 
Among the major variables contributitig to initiation are social 
pressure and imitation of peers or family jnembers who smoke (i, 11). 
The followmg variables influence the decision to smoke: peer pressure, 
best friends who are smokers, parents who smoke, adolescent rebellion, 
imitation of adult behavior, and misconceptions concerning the risks of 
smoking. A recommendation to conduct longitudinal comprehensive 
studies on the acquisition of smoking in the natural environment, and 
to determine the cdnditions under which smoking does or does not 
begin, would seem especially appropriate. 

Once the smoking habit is acquired/the stage is set for addictive 
processes to contribute to the maintenance of the habit and to its 
overdetermination under the influence of the variables alluded to in 
the several smoking models. Additional physiolog^ical variables and 
explanatory variables from personality theory and typology studies 
(both types described elsewhere in the present report) are clearly 

* relevant. These two sets of variables suggest a number of possible 
mechanisms by which acquisition might take place, although, as 
Leventhal and Cleary (22) point out, they are not necessarily the same 
mechanisms which contribute to onset. The need for careful, directed 
research in this area is gvideypt to achieve a better understanding of 
onset and acquisition which may leadNto more effective methods for- 
prevention and treatment. • ] 

A promising approach' to the investigation of physiological and 
behavioral, as well as fisychosocial, factors in acquisition comes from 
animal ircfiewetr. Some studies have shown that nicotine facilitates 
conditioned-avoidance l>ehavior as well as ])ositively reinforced behav- 
ior in rats (5/) and that it re<luce8 social.or pain-induced aggression in 
both animals and humans (18). Analogues of wldiction might also be 
explored in the laboratory. While the lal)oratory approach might seem 
artificial to some, increasing ex|)crimental control by restricting 
extraneouR variables has IxH^n uw^ful in otl^er difficult ahias, such as 
alcohpliHm (e.g., Nathan and O'Brien («.9)) and heroin ^Idiction (e.g., 
O'Brien, et al. (.^1?)). If such explorations are successful, subsequent 
research wuld lye conducted under increasingly complex and more 
"natural'' ^ wmditions. Finally, studies of different methods for 
deterring smoking in children (e.g., Evans (?) and Piper (U)) should 




increaae understanding of the conditions under Avhich smoking begins 
and allow us to identify those environmenUl patterns which facilitate 
the movement from "experimental" smoking to addiction. 

^ th9 Malntenanctt of Smoking ' 

Once smoking is established as a habit, a number of factors contribute 
to its persistence and resistance to change. Each of the formulations 
described above devotes considerable attention to the phenomenon of 
maintenance, and a large body of research has been carried out from 

Points of view. In a sensts n^ntenance c^ 
of smoking characterized by steady-state behavior. Pattern consistency 
IS provided by environmental influences through stimulus eontrol as 
«^ell as by underiying physiological processes regulating consumption 
• within characteristic limits. As an acquired motivation, smoking 
constitutes a behavioral pattern with power/ul rGmforcing value, 
overdetermined to a remarlcable degree by its generating mechanisms,' 
. A better understanding of these processes is needed. 

With a few exceptions, the determination of environmental influ- 
ences on smoking has received relatively little direct attention 
experimentally, despite the fact that treatment techniques based on 
social' learning theory have been uae<i extensively. Among the better 
, examples of a functional analysis of Inihavior is a study by Griffiths, et 
al. (IS!). Following detoxification, alcoholics in a residential laboratory 
^ were allowed to consume ethanol at certain times, and the amount of 
tobacco" smoked was mea8ure<l , under various conditions.. Cigarette 
smoking was shown to increase from 26 to 117 percent when the 
solutions consumed containe<l ethanol. The effect was robust, was 
observed in each of the five subjects, and was replicated 15 times 
employing a within-subject design. Control procedures indicated that 
the effect did not defJend on: (1) the {)attern of ethanol ingestion, (2) 
adjunctive maintenance through social interactions, (3) the pattern of 
days in which the ethanol or ethanol-free vehicle was scheduled, (4) 
alterations in the jmrtion of cigarctU; smoked or the numl)er of puffs 
taken, or (5) knowledge that a given drink did or did not Jontain 
ethanol. The study constitutes a good demonstration of the potential of 
the experimental analysis of smoking Ikjhavior, Ind thefmethod should 
be cxtendtHl to other pmblems of i nterest. 

Smoking as an avoidance/escafK; rt!H|M)nse to withdrawal implies an 
internal regulaU)ry mwhanism by which the levels of nicotine (or other 
aubsUncea) art; maintuimKi within limits characUiristic for each 
smoker. To get at tJhe»o prfHicsm^s in rcisearch, measures should be 
taken of smoking iM'hiivior (H|K!cifying variables such jis puff frc<iuency 
. and duration, depth of inhalation, amount of nicotine drawn from a 
standard cigaretU;). of major physiological variables (for examj)le, 
cardiovaacular^hangea, relevant biochemical activity including cholin- 

Er|c 57 S3 



ergic, catecholamine, and nicotine changes), and of cognitive variables 
(for example, hedonic states and the subjective deaire to smoke at 
different {)oint8 in time). As in investigations on the establishment of 
smoking, a lalK)ratory ap|)roHch may provide a good initial strategy, if 
supported by adequately controlleil studies in the natural environment 
^ As a |)reliminary stej), the variables involvcnl in nicotine regulation 
should l)e explore<i directly in habitual smokers by studying the 
relationshi|)s l)etw(ien the act of sm()kny5jiuhjective desire, and plasma 
nicotine levels. Also, nicotine expH?tion rat^^s could he shifted using 
techniques identifie<i by Si'lmdntiT, such as drugs or^ jKsychological 
stress, to provide furtheroKxlulation of |)hysiological, behavioral, and 
subjective res|)onseSj>ktIs rei)licating and exUmding |)revious work in 
this area. The^krrfionstratic)^ of the contribution of nicotine by direct 
measujwrt^nt might stimulate further ex|)l()rati()ns of the relationship 
betw^ien smoking l)eha^ior and other im|)ortant biochemical variables 
such as ciitecholamines. 

The Cessation of Smoking 

' Both initiation and cessation can c()nce|)tuali7Aid fi.s the result of 
decisions (evidenc^*d by stated int^mtion or other overt l)ehavior) to 
start or U) sto|),^mokinji;« Thus, cognitive variables may |)lay a major 
explanatory role, and the subjective uty^y of the change under 
consideration may provide imjmrtant clues for pre<licting its outconie 
or success (The cognitive }is|)ects of initiation an(i quitting are 
extensively reviewe<l in a' separate context elsewhere in this rei>ort.) 
Once the decision to start or sto{) smoking hits lyeen made, however, 

ylKihavioral variables an(i the mcnlels descrilKMl aliK)ve come into play. 
'When ha4)itual smokers sto|) smoking, they may ex|)erience a wide 
variety of un|)leasant side effects, including craving^for tobacco, 
irritability, restlessness, dullness, slee|) disturbances, gastrointestinal 
disturbances, anxiety, and im|)airment of concentration, judgment, 
and [Ksychomotor |)erformance {t9). The onset of sym|)toms may occur 
within hours or days afU^ (juitting and may |)ersist from tl few days to 
H^^veral months.^ Additional objective signs lncludo«a decrease in heart 
raU^ and bloo<l |)ressure, increased rapid eye movement (REM) sleep, 
and slower rhythms in the KK(1 (//5), S{)ontatieou& jaw clenching 
(increasenl mjissi^ter |)oU^ntials) Uisting several weeks has been 
correlated with verbal re|K)rts of irriUibility (IH). 

Aft<T the ex^-smoker succ<^ssfully ov(>rc()mes withdrawal symptoms, 
further |)r(;blems may |)ersist. In U^ms of the opjmnent process model, 
one can construct the following ac(M)unt: SubjtH'tively, th(^ |)Ujasure of 
smoking in the acidictinl smokcT is mjiskinl by the discomfort of craving 
from not smoking AfUT absbiining for a few weeks, however, craving 
d<H!r*ias<\s. If smoking is resumcnl, th(»^irsUfew cigan^tU^s seem very 
strong and are highly |)letwurable. Thus, the stage for re-midiction is 
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set. Moreover, various internal ami external Htimuli may siprve ^ 
conditioned elicitors of (Tavin^ or withdrawal. Particularly trouble- 
some may \)e events too infrecjuent to extinj^ish quickly (e.g., 
attending a reunion where former classmates smoke) or emotional 
situations which resemble withdrawal (e.g., anticipation of an unpleas- 
ant or challenging social event). 

A major contribution of ihv, behavioral approach has been the 
development of new techniques in smoking cessation -pnXiedurea 
which seem to be more effective than those that preceded them. Iff 
most nonlxihavioral clinics, fewer than half the smokers quit (e.g., 
Guilford {Li)\ and of those Who quit only '25 to 80 j)ercent are still 
abstinent 9 to IH months later (/7); the estimated long-term^bstinence 
rate in nonl)ehavioral treatment is ulnrnt 13 f)ercent (iJ/)/The three 
main lines of behavioral treatment have Ittvolved punishment and 
aversive conditioning, stimulus eontrol and contingency management, 
and controlled smoking procedurt^s. While a thorough review of the 
mo<iification of smoking is provided elsevyhere in this re|)ort, the 
contribution of social learning to therapy is of sufficient jm|K)rtance to 
warrant a brief review here. 

Aversive conditioning techni<iues are the oldest and most widely 
utilized ^)ehaviora^ procedures for smoking cessation. Among the 
aversive stimuli used have bi^en electric shock (e.g., Best and Steffy 
(♦V)), covert c>r imagined aversive events, and cigarette smoke (e.g., 
Resnick {.i9^. The typical pnK^nlure has involved contingent punish- 
ment for overt smoking l)ehavior in the lalK)ratory or in the natural 
environment (e.g., Powell and A/rin (.7<V)). Some investigators Itave 
atU^mpted to punish motorie art\l cognitive components as well (e.g., 
Steffy, et al. {50)). With the exception of aversive smoking procedures, 
aversive conditioning techniques have not produced outsUnding 
results (BernstiMn and (iUusgow {^)). 

Aversive smoking combines the principles of extinction, negative 
practice, and aversive conditioning, using stimuli from the cigarettes 
themselves iis the aversive com|K)nent. The proc<Klure assumes that the 
positive rtMnforcing jis|hm^Ls of a stimulus are reduced and l)ecome 
aversive if that stimulus is presented at artificially elevated 
frequency or intensity. A further assumption is that aversion based on 
stimuli intrinsic to the nfJiladaptive J)eh^ivior is more salient and 
generalizable than that from artificial sources such as shock (Bernstein 
and Glasgow (2)). The most suco^\ssful use of aversive smoking can be 
found in the recent work of LichU^nstein, et al. (24), using a technique 
called rapid smoking. The pnK^e<lur(i aills for smoking cigarettes at a 
^ * rapid ratc» (inhaling smoke about 6 s(H!onds after each exhalation) until 
no niort? can J)e toleratcxi. S<»ssions art^ refKiat^Hl on a daily basis until 
* thei^moker no longer re|M)rtH a desin^ to smoke; boostiT Sessions are 
pr()Vid(Ml if the desin^ returns. In a nn^^nt review of several studies 
using the procfKiure, the abstinence rate was 54 j>ercent in short-term 
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follow-up and 36 j)orcont in lonj^-torm follow-up (2 to 6 years after 
;^ treatment). Thouffh^the meth(Hi wtus a dear improvemen't over 
previous approaches, there are a numl)or of problems which may make 
it less thtitt-the optimal [)r()ce(iure for the elimination of smoking. In 
particular, individuals with cardiopulmonary diseases those who most 
need help are the lea«t likely to tolerate intense ex[)Osure to tobacco 
smoke without ill effect (>i5). Moreover, rapid smoking may be 
* dangerous even to seemingly healthy people (28). 

Another s(K!ial learning approach to the niodification of smoking 
.behavior is re|)ro6ented by stimulus control tactics. The basic assump- 
tion is tha^ smoking is a^ssociati'd with or controlled by environmental 
cues and that these cues (discriminative or conditWal stimuli) 
contribute to the jKirsistence of the habit {2), Treatment involves 
gradual elimination of smoking through pro^ammed restriction of the 
range of stimuli that lead to smoking. Typically, self-monitoring is 
used to increase awareness of smoking along with designated daily 
quotas to jprovide targets for reduction (^6*). In general, stimulus 
control procedures have not J)een very effective in isolation (e.g., 
Levinson, et al. (2,1)), When used in combination with contingency 
contracting, in which de|K)sited money is reimburse<l for reaching 
si)^cifie(l goals (e.g., KlKott and Tighe (6*)), and with other techniques, 
however, considerably l)etter results are achieved (Bernstein and 
Glasgow (2)). 

Recent research on multicom[>onent treatment procedures (employ- 
ing techniques such as stimulus analysis, interference with situational 
control or environmental stimuli, social and monetary reinforcement of 

•incompatible Ixihavior, group su|)fK)rt, and follow-up sessions, present- 
ed in an integrate^! sequence) has pnxlueed results as favorable as that 
reporte<l for rapid smoking, with 61 [Xircent of the first 100 
participants (juitting smoking after eight sessions ©f treatment and 32 
[)ercent not smoking a year after the onset of treatment (36), These 

^data account for all smokers who entered treatment (including the 15 
percent of the sam[)le who could not Ik? reached an(^ were dlassified as 
smoking) and were base<i on vSelf-re{)ort<?d smoking status corroborated 
by urinary nicotine analysis. The recidivism rate of 49 percent also 
compares Javorably with the 70 to 75 [KTcent recidivism reported for 
nonbehavioral clinics by Hunt and Bespalec (17), These po^ive 
findings are (iualific<i vsomewhat by •the observation that not all 
multicomponent treatment combinations are successful (e.g., Danaher 
(5)) and by a controlle<l multivariate study by F'laxman (8) indicating 
that the variables res|H)nsible for a successful outcome are {)oorly 
^ understood. 

Smoking practi(!es hav(?'change<i considerably in recent years as 
smokers have attempte<l to re<luce health* risks on their own 
(Hammond, et al. {H)) by switching to filtc*nMl and low tar/nicotine 
cigarett<^s (Russell (^i)). These natural trends provide a context for 
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recent research by Frcdcriks^n and associates {9, demonstrating 
that behavioral technoloj^y can be used to control not only the rate and 
Strenjfth of cigaretU^s consumed but also to mcnlify Ihe to|K)gfaphy of 
the habit. Additional im[)etus for the research comes from the fact that 
mAny smokers re(H)rt difficulty reducing their smoking rate below 10 
to 12 cigarettes V*r day (Ixivinson, et uL {^S)). While it has been 
suggested that the rtr^ison for this is that the {xxsitive reinforcing value 
of each cigarette increases wjien fev^^er are smoked (Mausner (26)), 
according to op|H)nent process theory there should be a corresponding 
lessening of Ih^ negative reinforcing effect resulting from withdrawal 
from nicotine over time. Clearly more research is nee<led to settle this 
issue. The technology develo^Kul by ^Vederieksen is still in the clinical 
development stage, and the long-term stability of the changes has yk 
to be determined. However, k^iuse some smokers are motivated to \ 
reducxi their health risk even though they are unable to quit, controlled 
smoking technology may {provide a useful alternative to the more 
traditional abstinence-oriented, treatment and deserves further explo- 
ration. ' ^ 

While recent l)ehaVioral treatment seems more effective than 
previous approaches^ 50 f)ercent recidivism and 33 |)ercxint' long-term 
abstinence leayo-c6nsiderable room for improvement What is needed 
at present is^outirome research directed at demonstrating the relative ^ 
effectiveness of (^omplete treatment packages in long-term randomized ' 
clinical trials. Subse<iuently, when a given procedure is shown to be 
superior in inde{)endent replications, components (^n 'he partitione<l 
out and testt^d in order to {)r(Hluce clinical procedures that are both 
effective and efficient. I{esearch designs should take inU) account the 
fac.t that recent im{)rovements in outcome statistics for smoking- 
cessation elinicsi5nay reflect changing social attitudes (towanl smoking 
and higher levels of motivation rather than better treatment as such ' 

In an imfH)rtant sense, current treatment ef fortes esjHicially 
behavioral treatment have \yeen devoted primarily toward the 
modification of the overt act of smoking (an 0[HTant l)ehavior). Ixiss 
formal attention has Inyen gHtpn UMl^ cognitive und physiological 
re8|K)ndents tha( constitute [)recurs(^lkf smoking (e.g., craving and 
withdrawil) and that arc under the control of Iwth environmental 
(exteroc^^ptive) and emotional (intcT(H^eptive) stimuli. Moreover, the 
increased success of multic<)m|H>nent programs may well l)e the result 
of more effective handling of theses variables, using^ integraUnl 
sequences, than hw Ikh^fI iH)ssi[)le with unic<)m[H)nent a{)pr()aches. The 
fact that various previously neutral stimuli have l)een shown to elicit 
•ccmditioned craving or Withdrawal after iRung paired \)r associated 
with these staU»B in various addictions hjAs im{X)rtant im{)lication8 for * ' 
smoking treatment. 
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Treatment can be seen iw extinguishing the act of smoking but not 
necessarily the concomitant <!onditione<] cognitive or physiological 
respondents. As a result, the ex-smoker may continue to be exposed to 
v^ous stimuli which have been associated with ^mokiifg, and the 
probability of relapse will remain great (for example, in the "negative 
affect*' smoker Demonstrations that continued autonomic or ^ 

cognitive reactivity persist after standard sn(ioking-cessation therapy 
might lead to an entirelyrnew approach to the old piy)blem of relapse. 
Studies comparing a standard smoking-cessation treatment with 
"decor)ditioning** therapy, in which autonomic responses are extinr 
guished in a simulated environment or modified directlv usirig 
biofeedback, might lead to a demonstrably lower rate of recidivism for 
those smokers exposes! to augmented therapy. The above suggests that 
V basic research which lemis to a l^etter understanding of the mecha- 
nisms underlying smoking may result in the eventual development of a' 
truly rational and more effective therapy for smoking. 

Conclusions 

The present chapter makes no claim to be exhaustive. RaCher it has 
SMrveyed ^ selectively what "is known and not known concerning 
behavior in the establishment, maintenance, and cessation of smoking. 
The object has l>een to develop a context for directing research, for 
improving treatment, and for guiding social policy. In closing, a few 
specific recommendations seem appropriate. 

While it is difficult to pinpoint accurately which of many research 
possibiiities willj)e most fruitful on an a priori basis, certain themes 
seem particularly imporUint for current l)ehavioral research. They are ^ 
the phenomenon' of withdrawal, the reinforcin}^ effects of nicotine,- the 
role of nicotine antagonistic or blockers, and the behavioral pharmacol- 
ogy of cigarette smoking. * ^ ^ 

1. Withdrawal symptoms of varying Jieverity following cessation are 
among .the principal reasons citod for relapse to smoking. Little 
scientific information is available on the sequelae to abstinence, 
however, and at presenJl it is difficult to assess accurately tjieir 
contribution to recidivism. 

2. As discusse<i at some length, the '][)roblem of analyzing the 
reinforcing effects of nicotine is of great imi)ortance in understanding 
smoking. The n)le of nicotine iis a jmsitive and negative reinforcer 
should bi^ cxamimHl in animals using various routes of administration 
as well as explored systematically in hufnans in laboratory and natural 
settings. 

3. A relate<i theme is derived from nn^ent research suggesting that 
S|)ecific CNS riH!eptor sites for nicotine can Ik* bUK'ktHl in fashion 
analogous to the opiaU? antagonists. This phenomenon has implications 
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for uriderslandirif^ tbv i^ffiHl of niroline on the Ixxly jis well in 
helpinKsjnokers who have slop|MMi to mainlain abstinence. 

4. The behavioiral pharmaeolojfy of smoking de^^ervc^s * further 
emphasis. A more preeim- definition of smoking iK^haviors, involving 
psyohometrie analysej^ by puff vohune, inter-puff interval, total 
amount smoked, and raU*^ of smoking may have im|X)rtant implieations 
for the understanding of .stimuli^s control as well lus of the relationship 
lH»tween bkHMl nicotine* levels and cigarette* self-administration. 
Similarly, the development of ol)jeetive critiTia for validating dejien- 
deht measures (such jls self-re|)()rt(Ml smoking l)ehavior using various 
biological assays) seems worthwhile. 

' In the treatment art.a, further improvement is clearly needed 
Multic()m[K)nent pr(K*edures have provided s^i)(iuences for handling, 
different as[Krts of th(» ^noking-cessation process; ahd com|K)nents 
dealing s^K^cifically Vith problems in mejusiiring baseline smoking, 
facilitating reduction, inducing abstinence, and managing side effects 
have l)een developtMl. Am(*)ng,^he major current deficits for all 
approaches and |)r^)gra^js, however, is niuintenanj^e of nonsmoking. * 
Several suggestions have lM^er> made from a f)ehavioral |H)int of view. 
These include: (^1) dealing |)romptly and efftnlivcHy with the |H)tential 
side effects of (piitting (such iui olnisity and Umsion); (2) developing 
alti^i^atiVe activities to re|)lace smoking (such jus regular physical 
exerdse or formal relaxation U*(*hni(|ues); {li) providrng a cognitive 
^f(M»us on miustery, self-help, and individual res|M)nsibility; and (4) 
adding 'MH^)ster" s(\ssjorKS and (M)ntinued inU!r|K^rsonal s,upfK)rt in 
extended' follow-U|). Much mori n^mains to Im» done es|)ecially on the 
utilization of techni(|U(»s derived from J)asic n^search, such as the 
extinction of conditioned (Taving descrilHMl alM)ve. 

,B<»havioral rc^sean^h may alao make (^(mtributions toscHnal |K)licy. For 
'(^xampl(», the suggestion thal^nicotine plays a major or dominant role in 
the self-regulation of smokfftg raises the issu(»,of th(» a()propriateneiks 
of tryinjj^ to |M»rsuad(* [K^oplc to smoM^ low-tar, low-nicotine cigarettes. 
As Schachter (//x^) |)uts it, low-Uir, high-nicotine cigarettes might l)e 
safer In^cause f(»wer ( igaj^(?ttes would snioked, therc^by minimi'/^ing 
expoHun* to the pr(HlucLsrM)f incomplete^ comBistion known t(x enhance, 
the. atherosclerotic^ process and to inereane the risk of myocardial 
infarction {19), This |)robl(Hn (^ou|(J Im^ investigatiMl further, uMing a 
careful description of the numlMTof (*igarelti»s smoked and the numl)er 
of ()uffs |M»r cigaretU^ (bai ked U|) with (juantiUitive deU^rminations of 
ni(^()tine, (*rtrl>on monoxi<l(s tars, and oth(»r smok(» pnHluc^ts), Uy provide^ 
mon^ (»xa(^t informatidn than is .curn^ntly available* from surveys f)f 
smoking in th(» natural environnumt. Finally, a greuUT understiinding 
of the Hbimulns control of smoking and its limits may Im» very valuable. 
From a behavioral |H»rs|MMliv<\ th(» curnmt growing enlphjwis on the 
H(M*ial unattractiv(»nesH of ^smoking (for c^xampU*, the nonsmokc^r's 
rightH movement) is ht^^^Hjl, iMicause it [f'ovides a methmf which. 
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administern more immtHliate social reinforcement for quitting and 
. ataying off cigarettcH than hm l)cen |)o«iiible when the focus was 
strictly on the health consequences of the habit. It should be noted th^t 
the effects of these s<KMal processes on the decision to quit smoking^ ai;;e 
still relatively under^^xplored. 

Much Work remains to l)e done in the l)ehavioral research area. 
Sufficient progress has l)een made, however, to inciicate that the 
development of tf rational therapy for smoking base<i on a scientific 
understanding of smoking twhavior and«iU' umierlying mechanisms 
constitutes a worthy objective. 
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Introduction 

In spite of a docreiuse in adult smokinjf sinre tho dissemination of the 
1964 U.S. Surffeon (leneral's l{e|K)rt on Smoking and Health, there is 
discouraginjf evidence that smoking amonjf teenage Injys is remaining 
virtually constant and amon^r u^ena^e g-irls it is actually increasin}^. It 
is apparent that more knowled^^o is needed coneerninj? the way in 
which the i)sychos(K:ial factors that may contributes to the initiation of 
smokinff can l)e api)lied to the development of effective strateg-ies to 
deter the onset of smoking. 

It is po^ssihle that i)revention i)ro^^rams directed at children and! 
adolescents have jfencrally placed Uh) much confidence in merely 
communicating knowledjfc alH)ut the danj^ers of smokinj?. I)eveloj)er8 
of these programs may assume that such fear arousal will in itself l)e 
sufficient to thwart smokinjf. In fact, ius will 1h> amplified laUT in this 
chapter, by the time children reach junior hijfh school, almost all of 
them kslieve smokinjf is (ianjfennis. It api)ears that communications 
concerninff the dan^^ers of smoking whether delivered from sch(K)ls, 
churches, voluntiiry agencies, mjuss media, the family, infers, ifovem- 
mental agencies, industrial or>fani7>jitions, consumer organizations, or 
labor unions (indiviclually or collectively) have, indeed, l)een effective 
in |)er3ua(iing children axid adolescents that smoking is dangerous. 
However, it is also evident that fear of the cons^Mjuenees of smoking 
may in itself not l)e sufficient to discourage a suhstiintial numlxir of 
children from k^ginrting to smolU when they ai)proach adolescence. 

Some investigators in this field have contended that at an earlier 
level of the chihfs develojjment, jwrhaps lK»tween the ages of 4 to 9 or 
10, the child takes (juite liUTally the dangers of smoking. In fact, it is 
ofUm observed at this level of develojjment that children may l)e 
es|)ecially worritMl if they observe a pji;-ent or older sibling smoking. 
They will admonish them to stop smoking Insc^iuse it *'can cause cancer 
or a heart attack.** Yet jus they api)r()ach adolescence, many oj these 
same children will In^gin .^loking. 

It4»si)onses from the teenagers themselves suggest that \)eer pressure 
to smoke may 1m» one of the major influences. There is also some 
evidjtince that the smoking i)arent IniComes a mcnlel for the child. If 
l)oth parents smoke thi^e is a great<?r likelihocxi that the child will ^ 
b<igin smoking than if only one parent smokes or if neither parent 
smokes. But even if one parent smokes, this may influence the cluJd to 
smoke more than if neither i)arent smokes. Interestingly, if ar^lder 
sibling and Imth parer^Ls smoke the -child is alK)ut four times more 
likely to smoke than if ther*<» were no smokers in the family. 

The influence of \.ho mews mnlia in the initiation of smoking is 
somewhat moYv difficidt U) esUiblish. Smokers are depii^UMl in films 
and U^levision, jls well jus in cigarett<» advertising which tcmds to 
jK)rtray them in interesting ami excriting environments, suggesting 
that attractive, desirable [>e()ple tend to smok<>. This would logically hi) 
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ox|)QCtcMl to influoneo childrt^n and teona^enj mu(;h ius the media a«id 
advertising affect the behavior of adulUs. Yet, the n^hitionship l)etween 
exposure to the miLS« media an(i the initiation of smokinj; is difficult to 
iaolate from the other concurrent influences to which the child is 
exposed. In fact, a variety of |)sychos(K'ial influences may interact to 
.influence some children to l)ejfin smokinp. 

Some investigators examining? the issue of why fear arousal may 
ofttm have such a limited effect on t^/ealth l>ehavior sup^est that much 
of the information communicaU'Hl to children concerninjj^ smoking aod 
its dangers may be too general and not sufficiently (>ersonali7Xid. Also, 
the suggested harmful effects of smoking in many smoking control 
messages violate the c()ncei)t of **time i>ersi>ective." As children grow 
older they recognize that iHH)ple around them who smoke do not die 
instantly and that heart attacks or cancer are not a cerbiinty. They 
may need to l)e ex[K)sed to evidence that smoking has immediate 
physiological ef fecLs on the Inxly. Younger adolescents particularly live 
in the present and are not preoccui)ied with the future. Emphasizing 
what might hai)i)en to them when they are much older may not be an 
effective way to f)ersuade many of them to resist the i)resaures to 
begin smoking. 

Becoming a smoker may have the immediaUi value to some 
teenagers of l)iMng ac'cei)ted by their i)eers, feeling more mature 
l>ecauHe smoking is an adult In^havior forbidden to the child, i)roviding 
a level of i)hysi()l()gic^U stimulation and [)leasure, and might even serve 
the function of an act of defianc(^ to authority figures. The i)revention 
programs reviewed rarely in('()ri)oraU* such c()ncei)ts. liather, they 
focus primarily on information relating to the long-term dangers of 
smoking. 

Furthermore, t(K) f(;w of the prifvention programs are evaluate<l 
with sufficient rigor As a n^sult, in th(* same sense that there is 
insufficient basic In^havioral research to link clearly many i)sychosocMal 
factors to the initiation of smoking in children and adolescents, it is 
difficult to (U^termine if many i)reventi()n i)r()grams significantly deter 
the onset of addictive* smoking. Kven if a {)r()gram results in increased 
knowUnlge concerning the long-Uirm dangers of smoking, in the 
absence of valid evidence of a^direct impact on the incidence of 
smoking itself, it is iK)ssible that many widely disseminate<l i)revention 
programs arc, in the long-run, of only (juestionable value in actually 
deterring smoking. All of this suggests many avenues for future 
research and prevention programs. 

To elalH)rat<* on the variousj iM)ints discussed alM)ve, the sections 
which follow deal with curn^nt smoking i)att<Tns and l>elief.s, relevant 
conceptual mcnlels in (i<»velopmenUil and s(MMal psychology, typiail 
jmychosoeial influences in the smoking (hn^ision, critical evaluations of 
some current |)rev(»ntion i)r()gram.s, and finally, some recommendations 
for futuni research and {)n»vention [)r()grams. 
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Current Smoking PatMrns and Beliefs 

While cigarette amokitiKI in the UniUMl SUiLes for adults over age 21 
has deeline<l, therci hius Ixiim a jfrowth in th(^ amount of smokin^r amrtnjf 
the pre-adult [H)[)ulation, [)rimarily due to a dramatic increai^e in 
smoking among teenage girls (67). But ay;<<needs to l)e exelreised when 
. interpreting the findings of thest^iiJit*^ since definitions of 

such terms jus "regular smoker, *^KU!iUsional smokcT/' ''ex[)erimental 
smoker," and ^^nonsmoker," vary from one study to the next. For 
example, four national surveys conducted at 2-year intervals from 1968 
through 1974 by the National (Clearinghouse for Smoking and Health 
(6'/, <V6') define a current regular smoker }us one who smokes one or more 
cigarettes per week. On the other hand, an antismoking education 
study conducttMl at the University of Illinois (/<V) defines a current 
regular smoker as one who smokes cigarett<?s just alK)ut every day. 
Also contributing to the anpbiguity of results is the way in which the 
categorization of frc(iuency of smoking is dealt with in the analysis of 
results. For (?xam[)le, in the four national surveys previously cited, 
experimenUil smokers (those who have smokc^l at'least a few puffs but 
less than one huhdrcd cigarettes) wen* combined with nonsmokera in 
the analysis of the dat^i. Ex})erimentiil smokers are extremely 
im[M)rtant and should not l)e neglected in *data analysis since 
ex|)erimenUd smokmg is obviously the initial step toward confirmed 
smoking (4;?). 

In the four surveys (67) conducUnl by Ihv, National Clearinghouse, 
approximaUHy 16 [K^rcent of the teenage [mptflation, aged 12 to 18, 
were current regular smokers in 1974. The rate of regular smoking for 
the same age group in 19(W wtus ap[)r()ximaUdy 12 |)ercent. In the first 
survey, only alMMit half as many girls jus lM)ys regularly smoked, but by 
1974 this difference had virtually disap|)eared. In fact, regular smoking 
hm\ slightly decreas(^l for lM>ys fnjm 1970 U) 1974, but this decrease 
was easily offset by the dramatic rise in smoking l)y girls. 

lielevant to Uie |)r()blem of teimage smoking is the age of initiation 
of smoking. A significantly larger |)ercentiige of regular smokers ag^l 
12 4.0,14 were re|K)rte<i among UM^nagers in 1974 (approximately 12 
fHTcent) than in 1968 (approximaUdy 6 |)ercent). This increase in 
regular smoking at younger ages suggests that the average age of the 
initiation of smoking is d<HTeasing. 

Further (evidence concerning th<» age of initiation of smoking iA 
available from r(^tros|K»ctiv(^ data n^flecting self-estimates of onset of 
smoking in the Current Population Purveys of 1955 and 1966 (/). No 
analysis of age trends in smoking initiation among males wiis reiH)rt(Hl 
since the numlxT of maU^^resiJondenUs wjw low, particularly in the 1966 
survey. However, the resiM)ns<\s from the female respondtmts, rogar-'' 
dlesH of their current age, suggest a shift in the initiation of smoking to 
a younger age. For example, ov(t twice as many femahvs, aged 18 to 
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24, classified thems*»lves jis regular srnokc^rs by aj^e 15 in 1966 than did 
the respondents of the sumi^ age >fr()U|) in 1955. 

In the national survc^ys luitween 1968 and 1974 (67) the relationship 
between various faet(>rs relat/^l to s(K*i(HM»onomie sUitus and smoking 
were examined. For example, ti^enagc^rs who are (employed outside the 
'home* are twi(*(* as likc^ly to smoke* Jis tcMMiagc^rs who are not employ^. 
Also, educational and v(H'ational aspirations an* relatx'<l to smoking. 
Students who plan to go to collc^xgt^'arc! the* least likely to "smoke. A 
study conducted by Borland and lUJib)lph (9) dc^tiTmined that 
soitio^conomic status lR*ars some* ndationship to smoking in high school 
students (children in lower s<H'i()economic levels are more likely to 
smoke), but s(H'ioeconomic sUituH: correlates less with smoking than 
parental smoking or |HM)r scholastic performance (although all three 
variables are tht*mselvos corndati^d). 

The literature fails to address ade(iuati*ly the initiation of pre-adult 
smoking. li^ithtT, Ihv emphasis is on **regular'* smokers. Nevertheless, 
inferences from such data may 1h* helpful in suggesting factors that 
are relatiMl to the initiation of smoking. 

As would Ih» (»x|H'cte(l, beli(*fs of te(*nagers alH)ut smoking are 
related to wh(*ther or not they smoke. Of course, smok(*rs generally 
hold more favorabl(* attitudes toward smoking than do nonsmokers (6*5, 
75). Neverth(*less, daUi (5.'^) sugg(*st that ev(m U^^enage smokers seldom 
consider the decision to smoke a wise diMMsion. For example, 77 [>ercent 
of smokers lMdi(*v(* that it is lK*tt(T not to start i^moking than to have to 
(|uit. Over half of the t(M*nage smokers In^lieve that <!igu'rette smoking 
l)ecomes harmful after just 1 y(*ar of smoking. Kighty-four |KTcent say 
it is habit forming, while 6K |H*rcent agree that it is a bad habi't. Of all 
teenagers, 78 |MTcenl In^licwe that (Mgaretti* srnojcing c^in (*^iuse lung 
can(u*r and heart disease. Kighty-seven [HTcent of all teenagers and 77 
|M*rcent of ti'enage smokers lH*li(*ve that smoking ("in harm their 
health. The vjust majority of ti*enjigors (H)nsi(ler smoking as habit 
forming, but almost two-thirds do not feud that Upcoming addicted to 
smoking is an imminc^nt threat to their health. Fx[)erimental smoking 
is considdtt^d saf(\ 

KishlHMn (Y//) (Mtes (widc^nce from a study conduote<l for the 
American (^an(HT S<HMety in 1975 which suggesLs that teenage smoking 
is |ktc(MV(m1 by U*enag(*rs :un mon* [)revalent than it actually is. Hfghty- 
three |MT(H»nt of the U^enagcTs in this surv(*y tend to think of oth^r 
teenagcTs jis In^ng smok(*rs rather than nonsmokc^rs. 

Finally, it .should Ih^ |K)intod out tJjat knowledge or iK^liefs about the 
dangers of smoking arc^ oftx^n confus'ed with aU,itud(\s toward kmoking 
(10). Attitud(\s nhiy Ik* mu<*h more compU^x than simple l^efs almut 
the harmful eff(M*l.s of smoking. Various factx)rs influencing the 
com|)l(^xity of attitud(\s toward smoking are discusscMl in ^the most 
riTcnt re[H)rt of tlu* four national survc^ys mentjoncnl (»arli(T (67). Thene . 



fact<)i^-^clu(leHlH' adverse^ (*ff(»(^ts of smoking on the individuarvS^ 
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health and on tho environment (jwllution). the psychological and 
' sociological benefits of smoking (e.g., "makes you feel good"), 
rationalizations that allow smoking, perceptions of reasons for 
smoking and for smoking initiation, the. negative stereotypes concern- 
ing smokers, attitudes toward authority, and control over one's 
destiny. 

In essenw, when considering Ixith current smoking patterns and 
beliefs among children and adolescents, the factors related to smoking 
can be categorized in terms of jKirceived psychosocial benefits versus 
actual threata to health. Considering this dichotomy, the suggestion of 
the.,U.S. Public Health Service (67) should not be ignored: 

It i^ futile to continue to tell teenagers that smoking is harmful and 
that they shouldn't do it. 'They know that it is harmful. Most do not 
■^want to do it. The most effective thing that we can do is to help them 
to understand the benefits of smoking as compared withthfe costs ^ 
and dangers so that they will have the facta that they need in order i 

to make a thoughtful decision as to whether to smoke or not to 

smoke (p. 27). / 

•■ * 

R«l«vant Conceptual Models In Developmental and Social 
Psychology 

Understanding the factors involved in the initiation of smoking among 
children and adolescents is a complex endeavor demanding the 
utilization of diverse conceptualizations. This sectiog will consider four 
representative conceptual m(Mlels in developmental and social psychol- / 
ogy that would apjniar to Ix; j^tentinlly useful in generating^ 
hyp>otheses to account for the initiation of smoking among the young 
and in providing conceptual base^ for prevention programs. These 
conceptualizations are F'iaget's Cognitive Development Theory, EriJt- 
son's Theory of Psychosocial Development," Bandura's Social Learning 
Theory and Mcduire's Persuasive Communication Model. 

The Cognitive Developmental Theory of Piaget {26, '69), one of the 
moat influerrtial cognitive thegries, is concerncJd with the nature and 
origin of knowledge. Piaget's view of the development of knowledge 
would appear to offer some aj)plications to understanding the 
informational and decisional aspects of the initiation of smoking in the 
developing child. ^ 

Piaget views knowlwlge as developing out of the individual's 
adaptive intt?raction with the enviro^lment through the processes of 
assimilation (incorjwration of coiiwipts into existing cognitive struc- 
tures) and acc<)mm<Mlation (modifiojition of cognitive structures). 
^. There an? four major st^igea of inttilUictual development: (I) sensory- 
motor \mM (birth U) 2 years), involving simple i)erc<;i)tual and motor 
a<lju8tmentH to imm<^liat<? cnvironmentjil phenomena; (2) preopera- 
. lional \virm\ (2 U) 7 years), involving a preconceptual phase (the 
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emerjfence of linjfuislic skills and HymlH)l construction abilities) and an* 
intuitive pha«e (tjie emerj^^ence of more complex thouj^hta, imaj^es, and 
claaaification abilities based on jHirceptuul similarity instead of log'ical 
considerations); (8) concrete o[>erational |>eri(Kl (7 to 11 years), 
involvinjf reversible intellectual oi)erational ability (utilizinj? a mental 
represt^ntation of a series of actions), conservational ability (realizing 
that quantity remains invarianUlespite [)ercef)tual transformations), a 
clearly defined cjojicv^fit of class inclusion, and the ability to take "the 
•vievypoint of another; and (4) formal oiHjrational |)eriod'(ll to 15 years) 
involving the realization that reality is l)ut one of a set of all 
possibilities. Thinking in this last stage is characterized by hyiK)theti- 
cal-deductive reasoning, combinational analysis (consideration of 
'multi[)le factors), [)rojH)sitional and rule-governed logic, and a futurj^ 
tic |)ers{)ective. \ 

Piaget s ideas', es[)eciaHy thost* dealing with developirig knowledge 
about the [)hysical environment, have l)een extensively explored, 
although' the investigation and application of his a)ncepts involving 
ada[)tation to the social environment have only rarely been studied. 
The initiation of smoking, apparently an age-related Ixihavior, ap|)ears 
tnost often to (occur within the c()ntext of social into/actions. 
Additionally, smoking involves an im[K)rtant de<:Lsional com|)onent 
requiring the utillziition of cognitive or knowledge.strqctures. 

By the time they reach the seventh grade, the vast majority of 
chihjren |^»lieve smoking is dangerous to one s health (.V/). Yet dfespitc 
this knowledge, many adolescenLs, aged 12 to 14, ex[)eriment with 
smoking, and roughly 4 to 5 [>ercent will smoke regularly (weekly) (67). 
. This situation suggesLs that **s(KMal ada[)tation" may override 'Mntellec- 
^ tual adaptation" or knowledge. Knowledge of the dangers of smoking 
()ft«n motivates a preadolescent to Inicome a crusailer against smoking, 
while the s(K*ial [)r(^ssur(^s occurring during early adolescence may 
(Hitweigh the (»ff(»cts of this concretes knowledge. So, the individual who 
had l)een at an earlier age an antismoking crusader may tecome a 
regular smoker or at lejist an cx[HTimenUd smoker as a>teehager. This 
conflict hefewetm knowft^dgt^ of the dangers of smoking and smoking 
suggests the [Kxssibility of observing the develojmient of smoking 
within the Piagetian framework. 

One contem[K)rary [)sychoanalytic developmentid mcxlel of conse- 
quenc(» is Kriksons Th(M)ry of P8ychos(H*ial Development (^4, ^5) 
involving eight [)sychos(K*ial (Tises. These crises are: (1) trust vs. 
mistrust (0 to 1 year), (2) autonomy vs. shame and doubt (2 to 3 years), 
(Ji) initiative vs. guilt (4 to T) y(Uirs), (4) industry vs. inft^riority ^6' to U 
years), (5) id(^ntity vs. role diffusion (12 to 18 y(*ars), (6) intimacy vs. 
i isolation (young childh(KMi), (7) generativity vs. stiignation (middle 
^ adulth(HMl), and (H) (*go integrity vs. d(»s[)air (laU»r adulthtMxl). Of 
particular intereflt with r(»f(Tence to the initiation of smoking are 
Krjkson'a fourth and fifth [)sychos(>cial crises. 




Both tho struKK^e to ovrrcomo inferiority and tho.offort lo establish 
a self identity have l)een. cited in on^* form or another by numerous 
reseafchers. interesUid in inUTpretinjjf the initiation of smokinjf in 
adolescents. For exan^)le, Krikson's "identity-crisis'* in adolcHcence 
. (beinK torn l)etween tW roles of child and adult) mijfht be an 
interestintf Iwi^sis for explaining the apparent influence of |/eer pressure 
in the initiation of ymokin^, particularly if this notion were explored in 
• some depth empirically. 

A third contribution which has greatly influenced develo>menUii 
and social psychology Bandura's S(K*ial Ixiarning Theory (6), 
Bandura's theory, which is concerned with imitative or mmleling 
prm^esses, woiixld 'also seem to \)e useful in undersUindin^r the processes 
involved in the initiation of smokinjr. Social learning theory emphasizes 
th(vroles played !)y vicarious, symbolic, and self-regulatory pn)ce88es in 
the ac(iuisition of U^havior. Further, thin^theory auggesta t>ie 
im|M)rtance of reeipnK^al deU»rminatiajjt^f)r the continuous mutual 
interaction lH»tween self-generated jj^^^environrfiental determinants in 
exploring human Uihavior Bai^^a sees soicial learning aa governed 
by four component pnK^^saes: ai^nti()n, retention, motor reproduction, 
jind motivation or incentive. 

Smoking ap|)ears to U» rnitiated as a result of social influences or, 
more particularly, thciv;^mitati()n of models such as |>eers, media 
stcnj5<)types, and significant adults (e.g., parimts and teachers) {2?), 
(K)nsidering the na^ire of smoking, a iKihavior with iH)asible delayed 
av.ersivt ccmsecju^ces and often more immediate social reinforcing 
conse(iuences (^ifpecMally for (^hildren and adolescents), it would seem 
that investigating smoking within the social learning paradigm would 
generate* miUiy useful hy|K)theses concerning the initiation of smoking. 
For exanf^o, the impad on cHlldren of the mcnlels of smoking parents 

• or the impact of smoking adult models dei)icted in the mass media 
tJoulVKli^urther explored in the context of sjwial learning. 

' v^^?<nrtmunicHtH)na rncnlels which examine information pn)ceaaing hold 
aomi^^pnimise for understanding Ihv factors underlying the initiation 
Of .'imoking as well as for developing more effective prevention 
programs. Mcduires {r>.i) ( K)mmunic^ition Persuasion M(Hlel, for 
examples unaly'/<»s the |H»rauasive inr)f|)act of communic^ations according 
Mo five comjH)nent procCvHaes: attention, tiomprcheriaion, yielding, 

/rettmtion, an(l adion. * 
y IF the comtnnnfc-utor wants th(^ message to \h^. antepU^d and acted 

. ujH)n, itVis..ij[iHK)rUint to rememlxT ^hat individuals <5X|H)ac<l to the 
mesaage must paying att^mtion if (Communication is (»ven to l)cgln. 
('ompn.»hiM^3i(^xn of th<N cOnUmts f>f th(^ message is (Hpmlly im|H)rUint. 
Yielding to' agreeing with the concluaions advcH^itcMl in the meaaagc^ 

• is vitnJ if the communication is to have* effects* in the desired dire<^tion. 
It<aenti<)n, or the maint(*nan(;5> of the inducted agreciment, is particular- 
ly imporliint if the l)oliefs fctre to Ih» ajMTHtiv(/when the individual ia 



ch»lleng(»<l by i'XjM)suni lo rTH'^i^sa^<^s (»<)unU»rin^j \,\\v iivcx)\){Ati\ M\vf. By 
. rrutaAurinjjf Ihc individukr.s n».s|Kjnso U) surh Vhalhmj^os, a usoful 
ovalnalion (>f t}a<^ irripacl of Uio (communication on tho sul)je(a, ihv 
(logn^e of yiold U) Ui<^ rru^5i.sa^n\ and Iho amount of rosultinj^ iKihavioral 
change or actiivn rrsultirif^ from tho mo.ssaj?i^ may ohtainiHl. 
Mo(iinn»'.s m(Hl(*l would appear to hv useful in [M)th pri?parinjf and 
evaluatin^'^ (*ommunit*ati()n>i ridaU?/! to i^rnoking |)r(jventi<)n programs 
for children. ^ ' 

Our of tho most uiU-n Mlin^y; aspocts of MrCiuirrV mcKlid is his 
"imxMilation" npproarh to attitude cluiujjie. MrCluire su^R^ists thnt 
(ixistuig attitudes may Im* streri^rthvned by in(KMilatinK individual^ 
again.tt (»ounter ar^J^umenfs lo which they may Im^ ex|K)se<l. The 
ap()li< ; tiori of I Ins ftiurlel lo Ihi' [)ressures lo initiut<' smokinj? would 
consist, of *Mn(1t*ulalui|''* adolescent.s iij^ainst ' th(» sckmhI pressures to 
smok( which lti(\v may tmcouuter at some future lime. Kor i^xample, 
FJvarfK, el al. (.^/). usin^^ this approach \u filmed ;n<sssaf?es, accjunint 
mlolescents v\Hth the n;iturt* of the 'arious .scK'ial pre?;sures to smoke. In 
a second film, th(*y ar(\ in(H'ulat.e(l aj^ainst these pn^ssures l)y hrlufr 
presonU'd copin^c ^'slra'lejrKVM'* I aMiMl on infnr rnatu>o obtained from 
ailole.seents themselves. .Kurthe» variations oY such in<K*ulation 
approach woidd a()|M*ar to Im* a prornisinp means of relatirifr a cx)neept 
in .social psy^4K)l0Ky to the di^UTrence of smokuig in .children and 
a<lo]6scenLs 



Typical Psychosocial Mnfluences on the Smoking Decision 

As m(mtioned earlier, .despit*^ ext(msiv<^ educational ef lortH, tlie ons^^t 
of sm^^kin^f in schoofl-a^'eci chihfreri continues relatively ur^^[)aUMl, v(ffth 
ajc^^ and j^T^ade level at, which smoking iH^frins reflecting a downward 
trend from hi^^h school and junior luf^^h sch(M)' infx) the ek'mentary 
grades (fil). This trend has Innm n^|M)rted ^^onsist^mtly in the liUTuture 
{IS, 'V^)^aud has ^^()\^'n at slich an alurmm)^ nito that Kelson, et aL 
(^6') refer to *t lus '*th4' j^^^owin^ (epidemic/* It, is j^encTally jXg[rfM5i that 
the m<KH|. (effective way to attack the problem would Ih": t/) inrluence 
chihlry^ not. to initiat*- smokinjr (29^ HH), DevelopHu^ Ktrnl^^K^^s of 
<let4Tnence is depen<kt«t 'uf)ori identifying those, influen^itf^a thit jlead 
eljihi/'en to In^j^in smoking. While not all mflulnees have F»eim 
.identifiied, nu^ny ^rf the'fti cjui (hseonuMl in the liUTaturt; rfilaUni to 
*fchildren and smoking IV(vii(»lably, th(» inriucrief>.s most fnMpienlly 
cited inchKi<^ the role of tihe faniily, pressili^eji fnmi |M»er f^roufm, fortual 
education |)ron^ramM, and the-effect.s of fn(»HsaK«'^ transmittejl th^^fm^h 
tho mHsHS fheditt. To a h\sser extent, stU(heH that explore' ^he infiueucx\s 
of iridivi(hial diff4»rt'n«^s^ and enviroturtent^vl facl,or?< have Innm 
^r\»|M)rtiMl. ^ ] 



ChanginK Sex Holen 

Ah mentioned our I itT, tht* dinapiK 

incidenoti of smokinjr of lK)yH and ^irls is (juiU* U|)|)anmt (67). Tho 
roa^sons for thc.s4» diffiTriims arr not clearly i\sui)lishiMl, ' Posi4il)l(;. 
explanations, such oh a differentiai impact of antism(|kin)f m(»ssaffes on 
tho two soxes, have not yet Inu^n r?Ti|)iriailly demonstrated/ Another 
IKKSsihility is l^it many so^'ial (Hffere ?u*(\s I M» t w vv n t hi) se x i^s are 
ffradually disa|)|)eannK in the li^(ht of th(^ women's movemon^. A third 
possibility de.rives from the findinj^ tiuOr^moking l)y UumaKi? Rirls may 
have Ix^en perceived its rtiore s(H-ially acce|)UU)le in 1974 than in 19(>H. 
This may have resulted in more honest self-re|H)rLs of smoking; ho 
instead of teenage jrirLs actually^ smokin^r more, a more accurate 
indication of smoking by f^^irls Wius Immfij? riH'ordiMl. 

# 

^Parental SmoKin^ HabitN 

I^arents who smoke clearly influence- the smoking t>ehavior of their 
children. In families when^ lK)th parents smoke, 22.2 [MTcent of the 
boys and 2().7 |>»TceMt of the girls Jire aisp smok^ra,- compared to 11.8 
[KTcent and 7.() |M»rc(Mit where neither parent Am()k(\s (67). These 
|)ro|K)rtions have f(»main(Ml consisUMit ovi»r time. M(»rki (56) lists 
paK»ntal smoking habits jts a major factor directly ndaUnl to smoking' 
by junior and senior high school student. Wohlford (W) uses 
identification theory to [)nMlict a direi^t relationship iM^twiHrn parent 
and child smoking In^havior. This n'laUonsbip apiK»ars to Ir» stronger 
for l)Oys than for girls, a finding Wohlford attributes to stronger [hh^t 
influence^ relativ(^ to smoking for girls. A rwe.nt Americ-jin ('ancer 
S<KM(»(y study. (;>^) seems to confirm this notion. Fiorland jind Rudolph 
(.V) ir\clicjite Ihjit [)arerital smoking is the s(»c<)nd lM»st pn^lictor of 
smoking Indiavior in high sch(M)l sUid<MiLs. Pidmer (6S) reiM)rt.s similar- 
findings for junior high sch(H)l students Kelson {2,1) discusses lM)th 
parental modeling /uid child'rerf's efforts' to combat parental. smoking 
aM a re;uilt of th(* S4'h()<)l Health ('urri(Milum Vroj(»ct. Kvans, et al. (.V/)^ 
ip a smo"ki|ig-(leterr(^p!e'inv(\stigati()n, incor|M)rat<^ a |M>,sitive message 
fort'oping with pan^ntal smoking nuMlels, <»mphiusi/ing that childrcm 
can renist the pressure to imiUiU^ parents who smoke. fVograms 
(leHign(Ml to educate parents wlio smoke on liow th(7 may Ih' 
influencing tb'^r (*hi|(lren to smok(^ nhoiifd Im' consid(»red im|M>rtant 
c^ommnenls of prrv(»ption pnigrams.* Also, res<»arch should \h) eneour- 
ageilto examwK^ t fi(* pn^^se'effects on tl^ child of the smoking parent 

Pari'ntal Acreptanre of ( hildrrn^H Smoking • ^ 

While pjinMital approval of smoking ^as iMM'n siigg(\st4Ml as a 
contributing factor in influencing <'liil(lren to smoke, Allegrante. et al. 
( 0 do not find pjirental Jipproval to l)4\a signfi( ant factor, confirming 
Wdliams' (HM) earli<»r conc)4isio|i that lM)th smojiing and nonsmoking 
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junior high stud^ts rc|K)rt that Ihoir puronta disapprove or. would 
disapprove of Iheir smoking^- 



Siblingti Who ^^moke 

Although Pi|)or, el al. {70) re|M)rt no sigrtificanl relalionahip between 
"older siblings and the smoking lH»havior of the subjects in their 
longitudinal study, two major surveys (67, HH) imj^iiaite the smoking 
iHihavior of older siblings as a |M)ssible influence on younger children: 
Twenty-eight to thirty |H»rcent of the l>oys and 25 to 26 |)ercent of the 
. girls wht) r}^'|M)rt regular smoMng also have older siblings who smoke. If 
an older ftibliti>2f and Inith parents smoke, the child is four times as likely 
,t() smoke jis a child who hiis no smoking nKMh^l in the family (67). 
Williams also reports thu lowest incidences (4.2 |H»n»ent)'()f smoking in 
thos<\ children who liv(» in a hous(^hold where neither parent smokes 
and where there an* older siblings, none of whom smoke. 

IlebeUion Against family Authority 

While cigan^tU^ smoking ;us a form of n^ln^llion against family and 
adult authority hiis not re<*eived much attimtion in the liti^ratuVe, a 
rec<»nt surv^,^ {l^i) indicat(»s that smoking among teenage girls Tniay 
reflect reln^llious. anti-authority b(*havit)r. 

Fe«r PreflHures 

Pee^fpitssun* is wi(U»ly iussumcMl to Im^ a significant cjiusal factor in the 
initiation of smoking. The strong influ(*nco of jHM»r group prt»ssures is 
generally (^vident in young adol<»sc(»nLs (/W, but the pre<use 

relationshij) of such pressuri^ to th(V initiation of smoking is more 
-difficult to establish. 

In an intensive participantH)|)S(TvaUon study of ninth-grade stu- 



dents with a follow-u[) 2 years laUT. Nrwman (6^) n»|H)rts that |>eer 
pn4isurc and conformity to group sUitus norms were ]HsrceiviMl by 
subje<»Ls to Im^ major facU)rs in smcJcing. The.relationship wjts not jus 
strong when th(^ subjects were in the 1 1th grade, but WJis significantly, 
different at both gradc^ levels (6V0. A surV(»y by Palmer (6'<K) of more 
than M,rt4M) junior high s(*h(K)l students finds that the prevailing. |hh.t 
mo(J(^l to the single my*<t im|M)rtjint variable contributing to the 
ons4M. of smoking in thiji age group. 

In a longitudinal study x)f (/aruidian sch6ol children. Matthews (.07) 
finds that |M»er influence was a nuijor factor in the initiation of 
dmoking in the [H>|)ulation survM»y(^d. The irifluerice of |MM^rs s<*ems to 
com<; frorn **lM»st rri(»n(lMfclati()riships, rather than from large or 
diviTsified group pn'.ssiWFin a nuUtivariat*^ study of (*orn»lativ<» 
factorJi in youthful cigarett<» smoking, Ii4»vit.t and l<>lwar<ls {hi)) r«»|M)rt 
that having a U'st friend or grou|> of fri(*ndH,>vho smoke ap|H»arH Im» 
the Ih^hJ. pHMlietor of sntoking in children from the Htb thn)Ugh the 12th 
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grmii. BynruT {/ /) finds the most »n|M)rUmt va||il>lo in oxpluininjf 
Hmokinjf In^havior in Kn^lish and.WoIgh s<»h(M)UM)ys is tht^numlHT of 
thtur friends who sniokc. Williams {HM) reviews a suhsUintial numl)or of 
. studies which also conclude thai pressures from |)eers and Inist friendtt 
^ire imiM)rUint influenc(»s to smok(»., ^ 

In prev(mtion pro^jrams, N(»wman cautions ajfainBt the utilizii- 
tioti of nonsmokirifi^ student m<Ml(»ls whos(» ff(»n(»ral (»hanicteristic8 
differ from those of the tarjft^t |M)pulation. The use of such m<Mlels may 
alienaU* the tarff(»t |M)|)ulation a^fainst the antismokinf? m(»SHaf?e. Kvans 
(27,, St) ap|>roaches the |KMT-prt»s.sun* problem by presewtinjf strat6gie« 
r(i}4iuUri(^ |MHT pressure* jus filmed-se<i^*nce roles played by studenta 
Holecied from th(» Uirjfet |M)pulation. 

School Ijlnvironment 

S|H^cific H(^h(H)l h(»alth (Mlucation programs art* addresse<l comprehen- 
Hxwuly in Oth(T (»hapU»rs in this re|M)rt, The dominant role of the sch(K)l 
in the* life of (»hildnm and adoh^sceriLs suffffOsLs th(» imiwrUince of Ihe 
sch(K)| cHvironrm^nt in proviilinff influences ffuidinj? the smoking 
d«H*isions of childn^rr Two im|M)rtant n^commendations s|HHMfiiHl by the 
American As.s(KMation for Health, Physi(»al P>lucation, and FteiTeation 
(i) are for s(»h(M)ls to a(*(vpl th(» respotisibility for providing? smoking? 
. education proj^rams and for U*achers and other school |)eraonnel to 
implemeni these proj^rams. 

The role of U»Jich(TS, health professionals, and other adult mle^ 
mcMlels as (»x(»mplars for th(* younjf is i»xamini»d by a numl)er of 
researchers (/6\ (L\ m)). It may Im» im|M)rUint that such adult n)le 
mmlels make [M)sH.iv(* statemt^nLs relaU»d to tluMr |M)siti(4i on smoking?. 
For (»xampl(\ teenaKers iHT(»(Mve U»a(*h(»rH its lik(Hy to l)e smokers {/^). 
J^ixty-eiffht |M»r(»ent of the j^^irls and ()7 |MT(»(mt of the l)ir>ys judff^^ mo«t 
tiMichers to smok(»rs. A re(Hml American ('anciT Society survey {/>) 
HtaU^s that onl3^2^{ |MT(»ent of ft^nuib* U»achers and 18 |K*mmt of male 
teachi^rs a(*lually smoke Such a differen(»e in actual and |H*rcx»ive<l 
Mjokinff In^havior indicaU^s a la(*k of communi(*iition in an iirea that 
^uKI Im^ critical in influtMicin^ tlu* sm()kinf;r decision in children and 
younR adolescents^. - ^ 

MsHH Media ^ 

*In a Task Korc^^ lt4»|M)rt on lt(»s|)iralx)ry DinejuM^s, the National 
InHtiiuU^s of Health (V»7>) sUiU»s that mas^s mc^lia haV(» U^en ujmmI 
(extensively in antisn>okinff (^fforLs, but exactly how ih(»y infbumc^* 
lH*havior is un(»lear. Wan! ro\H)r\^ that, in a study d(^Hiffn(ed fx) 
iiiwertain atlitudes U)ward teh^vision (»onmicrcials iind to analyz<» the 
effjtvtM of t(»leviHion advertising^ on adol(\HC(MiLs, Iho U^levjsion nunlium 
Hp{N'ars to inflyen(*e Ihv formation of j^leiiH and iittitud(*H, yoi (Uh'h not 
"triKKer" mlolescvnt.s to buy a pnnluc^. Ward's study indicati^s thai 
cijfarii^tU* a(,|^ An» |'M»r(*(MV(Ml by tt^majf^'^s ius hy|KKTitiottl and are liHteHl 
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an "U^aatflikc'd** whil(^ anlisniokiriK ads aro iHTctMved jus ''straiKht- 
forvvftiTr and arc liked, Th(' cffccLs of rncssuK^'s \u olhvr media, ^suc.h jus 
* billlH)ards, maj>;;a/in('s, and displays ruvd lo Ik* more [)re('isely sludiiHl. 
Mendelsohn {f>^) (M)nrliides lliat, \n ^n'rieral, eurrenl mass me<lia efforts 
lo edueaU^ tlie public eoneernin^^ luuilth issues arv disap|M)inlin|<. It is 
|Hmsil)le that lH'eaus(^ of eo^nitivc? arul soeial differences in various 
development staK<-^* <>f children arul adolesci'nLs, mius.s eomnmnieations 
may not l)e tlie most appropriate means to reaeli eliildren and 
adoles(u»nts with srnokin^-<)|et(Trene(* m(\ssaK<'i* More s|HH'ifi('4illy, 
tarReted eommunieations mi^ht 1h* iR^tter presenti^l in selecUnl Uirj^t 
situations. 



Individuiil ('hHrai*teriHtii-N 

The notion of Immuj^ ahh^ to identify |M)tential sniok(*rH hjus l)e(m an 
elusive Roal for res(^arehers. There are wry few investigations relating? 
|M»rsonality varia[)l(\s to teiMia^e smokin^^. Smitli's (79) r<iview of 35 
|H»rsonality and smoking studi(\s found only four related to teenage 
srnokinj?. AfttT a seareli of- the lit<Tatur(* ndaUMl to jH^rsonality 
varial)l(\s tliat may infhiene(* tlu^ initiation of smoking?, Williams (SS) 

9.)n(*ludes tliat ''lH)tli the em|)iri('al resulLs of [)revious studies and 
iHrussions of the staU^ of tlie art of rescuireh into in^rsonality 
eorrelaU's sujfj^est that |M'rsonality will not provide* the most fruitful 
amiroaeh to und(Tstandin^{ why ehildnui do or do not tak(^ up oij^arett^^ 
srmJkinK * (p bS). Th(T(* ap|H»ars to Ih^ sottk? a^nM'nu^nt tliat iM^rsonality 
is more n^lated to th(^ an^ount smok(*d than to who will iR'^^in to srhoke 

Individual differences in smoking an* rcdaU^I to varial)l(\s such tus 
a)?e.-in-j{rade^ aehievemeni in are;us irti|M)rtant to tlie younj? jH^rson, 
s(M'ial involv(*rTU'nt, nnd participation in or>?ani/.ed activities. (Veswell, 
et al. (/rV), and Laoy(\ et al. (/>?<) find that stud(*nt oiUiciitional 
(*x|H'(*tatrji)nM nrv related to tluMr smo|tin>? Induivior. (V(\swell, (»t al. 
alMo find some;<up|H)rt for a relationship l)et w(M*n alM)V(* av(Ta>?(^ menial 
UK*' Mm\ smoking? iMdujvior. Th(\v find smoking? to in' |HTeeiv(Ml ius a 
com|M»nHatory Indiavior for studc^nLs whoTiad not jH'hi(W(*^i succ(»ss in 
nion^ tniditional roles llus(mfus (.//)'Tt)ostulat.(\s that cliildn^n and 
•youn^i; fw^oph^ may In^^in smoking? out of a norrtial curiosity, hut s(M)n 
come to view smoking as a copinj^ Iw^uivior similar to adult usaf(t\ 
Herjfin and Wake (/) state tliat t.(»ena>?e smoking? ap|M^arH to Im» 
trij(j(er<*d hy chanjj^es in living; ^habits such as chan>^(*H in n\sidenc4\ 
nl)ttV^ic(^ of a parent, or matriculation in a university. No cotuvptual 
framework or or>^ani/.(Ml line of n»s<Mir(*h has HyMt,(»rTuiticaUyj^uid(Ml the 
rf*s<'arch relafed to individual characteristics in tlu^ initiation of 
HHiokinj^, arul^[^^lit,<Tature n^fhMM.s the pat^'hwork (juality of the 
(♦xiHlinjf knowled>J?r 
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PeroeptionH of DangerM of Smokinff 

. A rectint trend in smokinjj and health research involves an atUimpt to 
identify and mcHlify i)ereeptions on the part of children and mlolewcenUj 
of the dan^erH of smoking. Kvans, et al. suKRest that fear-baml 
Hmoking-detiTrenee niessa^eH to thi.s a^e R^oup, enumeratinj^^ the 
future cohLs of smoking heart disejuse, lunjf eanexT, and other serious 
diHea^ses or (kuith are often ineffective l)ec^use moHt children and 
younfi^ adolescents an* more [)resent- than futurtM)rienU^d. They find it 
difficult to |)i»rt»eive su(»h futun» dangers a.s meaninfi^ful or even 
im[)or£ant. Studies dosiKned to communicate^ the imme<liate physiolop- 
cal effects of cijpiretU^ smoking on healthy ^^oung |)eople (,V5, 77) may 
help to make the health dangers more imme<liate and com|)elling. 
Pilme<l demonstrations comparing U^enage smokers and nonsmokcrs 
by the nicotine in their saliva, the carlM)n monoxide in their breath, and 
* their heart function afe com|)onenLs of the li-year longitudinal study 
by IJvuns, et al. (.il). 



Critical Evaluations of Some Current Prevention Programs 

' Several reviewers'^ {^,7, //7) |M)int out the serlourt limiUtions that 
e^cist in evaluating rt^search in this imm, A lack of common 4^finition8 
of smoking Ix^havior, n^liance on Helf-n»|M)rting and lack of olgi^tive 
measures of smoking, attrition raU^s in loh^-U^rm studies, inappropri- 
iiU\ statistical analys4?s, biaH4Mi sam|)ling ern)rs inherent in using 
available volunU^er |M)pulations, and lack of ap[)r()priate eontml groups 
are major limit^itions of th(» vjust majority of the studies reviewe<i. The 
^ results of such sttidiys must thusM^ view(Hi wit^\ cjiution. 
^ Most smoking prevc^ntion programs have not iMnm a|)ecific4illy 
din»cted at children and adolescents who logicjdiy should the key 
Uirgct of such programs, [{jither, they have- general [)ut)l]c 

information (^ampnigns (M)nductiMi by privaU* an<l ^fovernmental 
agencies, such as th(^' Anu^rican H(»art Association, the Amcrie^m 
Cancer S<HMety, and ,th(» U S. ru[)lic Health S<Tvice. Various in-school 
educational [)n)gramJ4 incor|M)ratmg information concerning the health 
ha/ar<is of smoking into cours^^ curricula and special |)rograms with 
certiiin uni(pie features have also Im'.n instituUni. 

Ihiblic Information ('ampai|i(nH 

Major criticisms an^ levc^Uni uf many puf)lic information smoking- 
prevention ^ampaigFUi. T(M) ofu^n these [)rograms fail U) build- 
H(kMpaate evahiations. Also, \}\vy U^nd to Im* notional and Atheorc^ticiiiry 
('ontel^t and |H»rHUJisiv(» straU^gi(»s in tfies^* campaigns are too ofU^n 
arbitrarily chos4^n, fwused on su'l)j(»ctiv(» judgnu»nt, rath(T than being 
syHU»mati(^ally preteHt<»<i, l^radshaw (//) n^views 14 public (niucational 
campaigns InM wc^en and 1!)70 involving loail commuuiti(»s, s<»h(H)lH, 
ami universities in fH)th the UniUMl StaU^s and the llniUMi Kingdom. He 
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(!()nelu(lt»a thai offiH'Ls of thesij (*am|)aijfns on smokinjf l>ehavior 
have \)wn minimal at Im^sU with nwxny |)r()(luoinK no aj)[)arent effect. 
The failure to conduct adecjuati* follow-u|) (^valuations and to include 
comparison control ^roU|)s in studic^s carri(Ml out an^ among other 
criticisms made of thest* cam|)aijfns. Recoj^nizing the many limiUitionH 
of these cam|)aif^^ns, Hradshaw^c^alls for more systematically develo[)ed ^ 
communit'ations which can U^comc* the* basis of widely disseminated 
prof^rams t6 (IcUt youn^ I><^-<>[>l<* Trom ac(juirinf{^ the smoking, habit. 

Public information cam[)aignvS aimcvl at .|)revention Can also bci 
critici/ed Jor failing to evaluaU* the* |)rogram s impact over extended 
jM^riods of time. For exam[)k\ Fishl)ein (z/^), i" a recerlt rejM)rt.to'ihe 
Kedecal Tradi* Commission, intlicaU^s that nt th(^ |)re8ent time wo do 
not have i^nough information alnnit the iM^liefs, attitudes, and 
intentions aln^ady h(»ld by the [)ublic with res|M»ct to smoking decisions 
(i.e., to initiate, reduce, increjusc!, or sto|)) or information reganling the 
degree^ to which these decisions arc* under attitudinal or normative -7 
control. KishlMMn suggests that this information i^ ne^cessar^ in order to \ 
develop comrrvuiication materials of all kinds that would contain the *J 
most appr()|)riaU» arguments for affecting a given ymoking decision. 
('onchi(iihg liis re|M)rt. lie staU\s that ''Although thei*e is much that 
could Ih^ done immediatc^ly to inform the |)ublic, much more research is 
necessary if onv wislu^s to nuiximi/e likelih(MMl that information 
will also influen(H^ a smoking dcMMsion" (|). vi). 

Most critically, |)ublic information cam|)aigns direcUid at [)reventiori 
of smoking hav(^ Immmi t(M) broaclly targi^U^d. Th(^y have not pi^flecte<l 
the beliefs, attitudc^s, and intentions lield by what should l)e the prime 
target for |)revention |)r()grams; (»hildren and adolescents. As men- 
tione<l (»arlier, such (^am|)aigns nuist tak(* into (Consideration the H|)ecific 
developm(^ntal level of W\v child or adoU^scent Mvans, et al. (HI), for 
exani|)l(\ find tliat older a(l()les<*ents rruxy r(^s|M)nd to different smoking 
|)revention messag(^s than youngtT adolt^scents. 

School Pn>graniH 

The majority of seluM)l programs are |)reventive in inUcnt, whether 
they an^ orienU^I towani ex|)loring generic^ ri^search isi^ues of are 
merely single (^htssnM)m demonstratiojns of so (^jdled "hands-on" 
programs designed to ilUistraU* some s|MM'ific jusfMHtt of smoking. 

Unforturmtely, the vast majority of such |)rogranig [H)SHeHs mcthcxl- ^ 
ological sliortcomingM, |)arti(Mdarly in evalmition designs. Many of the 
re|M)rts of tliese |)rograms fail to |)n^sent the (l(MMim(nUition necessary 
for tli(^ most ru<lir!i(Witary (Valuation t)y t.hc^ reader. It should Im^ notcnl, 
' however, t liat much of tlie literature relat.<M! to (*hil?lren and smoking is 
found in |)Ublicati()n.s t hat may not n^piin^ or (^ncourag(^ re|M)rts which 
are <'arefully detailed an<l wliicli include rigorous evaluatiolK^. 

Many of these rejM^rt-S wrv aTKM'dotiil of d<fscri|)tive in nat,ure or an* 
offered merely iuh guidelirjes for curriculum |)lanning and implementa- \^ 
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tion. Such a rnonLss of |)r()Kru!nH r(*|H)rU^(l so l(M)sely cannot be 
com|mrc(l within any thijorctical framework. Thiw leads to fnnjucnt 
rvf)i^tition *of cfforLs. It a|)|)oars that in sch(M)l sm()kinff-[)revention 
j)rojframs, the "who^H" is n^KiJl^rly reinvented. Since «i critical 
cvalliation of most .school |)ro>j:rams is thus virtUiUly im|Hmsihl.e, at least 
some* ol)servations eonccTnin/? curnmt sch(H)l pro-ams will l)e 
j)resent4'(l and the i!n|)licati()ns of the.^e ol)servati()ns for planni(i}f more 
riffOrously evaluated f)rofframs will discussed. 

in a r(?cent review, Th()m|)S()n (S/^) ex|)r(»Hses a j^eneral cynicism 
concerning the ef feeliveness of school* programs. She further sUiles 
that multimeth(xi carn|)ai^ns and youth-to-youth |)rot?rams are ^cncr- 
i\;\\y ineffective. Tervy arul W(MHiwar(l {S';i) re|M)rt that relatively few 
tea(!h(^rs are trained ;us health educators, and ("ihen and liakij) {15) find 
serious |)r()|)lems in teachor im|)lemi'nUiti()n of programs on smoking 
and health. T(*achers themselves often ex|)r(3S^ a lack of confidence in 
their ability effectively to implement smoking education [)rogram.s. 
This inability may Ih^ reflected in U^vitt*s (^.9) survey of 50j[XK) Indiana 
school children, in which l(?ss than 1 [MTcerit of the students indicate 
reccnving inforthAtion about smokihg in schoyl heafth chussea. A 
corn|)reh(msive |)rl)gnim for teachtT training, at the |)reservice and 
inservic(^ levels, in evaluatmg and im|)l(!menting smoking and health 
|)rograms is an area where eff(Tti>?^» action could l)e Uiken based on 
prcscmt knowl(Hlg(» and resi^arch. 

Onc^ |)r()mising trend involvc^s tore|)lanned longitudinal, comprehen- 
sive studic^s in sch(M)l settings (»a\ied out b^ilarge institutions (e.g., 
yniv4Tsities) with a stn)ng commitnumt to evaluation. The preasurc* to 
|)roduce immediaU; arkl^ S|H*cific (*ff(H*Ls on smoking is somewhat 
b^ssened In^'ause they, an^ Inking carri(!d out in the contt^xt «f long- 
range evaluation. Thus the investigator has the opinJrtunity to design 
conceptually sound projects [)asiMl on sophisticated mcnlels. Such 
stu(fies are also fruitful in |)r(Miucing s[)inoff studies that test s|)ecific 
hyfH)thes(\s, |)in|M)int effects, ^nd elimim(t(^ unworkable approacht^s. 
Stringent |)re|)lann(Ml wvaluation is an inU^gral |)art of the l)est of thejw* 
in-Hrh(M)l |)r()grams While such long range |)r()grams, im()lemente<l and 
<waluat4Hl over substantial |HTi(Mls of tjme, arc [M)th costly and difficult 
to manage scientifically and logistically, tlie daUi producinl may have 
im|)()rtant im|)li(*ati()ns for (levelo|)ing systematic th(H)reticaj/^rtncx^pta 
and in gcMierating new research. Such studies may yomo closer to 
isolating the complex scmmuI, |)hysiol<)gical, and ^)sycfi^ito'gical facV)rs 
that underlicj the smokijig |)lion()menon. (l<^nerally, such |)r()grams are 
carried out so thai the community contJnu<*s to U^n^^fit from the 
|>rogram after its (Completion. sincU^ it |)rovid(»H pn^tested and evaluated 
mati^rials for in(*or|M)ration int>o sc^hool (Mirricnbt 

i)x\v of th<* iM'st known of the longitudinal, compn^hmsive stucUes is 
the Natiaual Clearinghousi^ for Smoking and Ibmlth's S<*h(H)l H<»alth ' 
(/urriculutn Project il)ase( I on tin* scMVilled Berkeb;y m<Mlol) that hiJW 



k^en intHMliKHMi into more than 2(K) s(»h(K)l (iistriots in States. The 
curriculum in \nxt\v.i\ on Results of (?m|)iri(*ally test(Ml (»on(H?|)Ls rehitcd to 
communicating^ health knowledj^e to (^hildren, inchidin^ information 
. alK)ut smoking. It is k^in^ impk^mented in programs from kindergar- 
ten through seventh gradi^ at the presi^nt time. Kvahiation eorni^K)nenUs 
of the proffram an^ just now In^ginning to yield results. In the smoking 
area, a substantial relationship l)etween enrollmtmt and nonenrollment 
in the |)rogram and smoking knowledge and U^havior ha.s InH^n claimed 
(5S). However, a (^an^ful ins|K»etion of Ihv (iuasiH'X{)erim(Mitul study on 
which that lussertion is hsusi^d reveals only small in(^)nsi.stcmt differ- 
ences (f}()), l)(jtiiil(»d descriptions of the rm|)lem(*ntiiti()n of this |)r<)gram 
are givtm by Pl^lson (.A/), (^aramanica, et al. (/^), and Albino and I)avis 
(The School Jii^alth ('urri(*ulum Project is discussed more fully in 
anoth(T cha|)ter in this r(»|H)rt,) 

The University of Illinois Antismoking Kducntion Study (19, 20) has 
l)een underway for more than a deciwie. It hjus |)r(MlUcx^d several 
smoking-measurement instrumenUs that have l)een used in a numl)er of 
smoking studies. These instruments inc()r|M)rate informational, attitu- 
(linal, and s(*lf-r(*|M)rt U^havioral (Components but have not l)een 
validated against more ol)jwtive m(*jusures of actual smoking. 

The Illinois Antismoking M<iu(^ition Study gentTaUnl several kin(fe 
of studies whi(*h addn^ss thems(*rv!\s to evaluating various in~seh(K)l 
approaches to control smoking. For exam|)le, in one study, Irwin, et al. 
(47) examine tlu* r(>lativ(» irTi|)a(M. of th(* regular chtssroom teacher as a 
smoking information communi(*ator com|)ared with ttuiehers especially 
trai^ied'' in health communication. Although they find that the 
classroom teacher w;us at le;ust jus effective Jis the s|K^cially trained 
t(^ach(»r, mon* re(Tnt studi(\s (H'2) do not ne(^essarily ^sup|H)rt this 
conclusion. An inU^ntion-to-srnoke measure wtis also devel()|)e<i as a 
result of th(» Illinois study. Using this measure, Uaoye, et al. {IfH) find 
. that a 2-year |)roj(Mlion of smoking (*ould Ir» successfully demon- 
strated. MiTki, (*t al. (/if)) (*x|)lor(* smoking behavior of rural high sehcmt 
students and find that student smoking is relaU^i to |)ar(YiUil smoking 
hal)iLs, |)arti(M|)ation in s(*h(M)l grou|) a(*tivities, and lower eduaitional 
Jispirations. Krorn a i)-month |)artici|)ant-obs(^rvation study, Newman 
(O, Hlf) con(»lud(^s that iM)th (^overt and ov(Tt smoking* are low-sUitus 
activiti<\s for riinth grad(* girls and overt .smoking is a low-stiitus 
activity f?)r lH)ys. (Th(^ Illinois study is also descrilRMi more fully 
elsewheire in another (*ha|)t<T in this r(^|H)rt.) 

In Houston a :{-y(»ar longitudinal study r(*|K)rt<Mi by Kvans, et al. (HI) 
is iKMng undorUiken. It is designed t(; train junior bipjh seh(M)l students 
to resist, the |)reHsur(\s to sm()k(» from |K»(»rs, the media, and nuHicls of 
smoking |)arents. Also inv4)lv(»d in this study are inU^rventions that 
monitor smoking and those that cornmunicaU* immediatx^ |)hysiologiwil 
effects of smoking. A nicotine in saliva meiLsure is (unployed to 
inoreasi* the validity of s(»ir.re|M)rts of smokir\g. A major |)UrjK)Be of the 
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, study is to explore the feUHit)ility of inc()r|K)ratinjf into Hch(X)l health 
programH inooulationH-affainst-siH^ial-preHsures-UKHmoke meHsaf^^es in 
lieu of the frecjuently used fear-arousal, imiRirsonal, information- 
centered communications. Preliminary results indiaite that such 
intervention straU»ffies, hjused on the use of films whose content is 
derived from fwdhack from students themselves, may l)e effective 
with some stRiVfenLs "in d#terrinj( the onset of addicted srriokinff, 
althoujfh the final results aWait the com[)letion of the final years of the 
investij^ation. AImo, further replications of this general approach to 
thwartin)i[ smoking? l>ehavior in adolesetmts, usin^^^ either films or more 
personalizeil inttTventions, are \mny; underUiken at SUinfonl (Cheryl 
Perry), the University of Minnesotii (C. A. Johnson), Tyler, Texaa 
(Richanl Kvans), and elsewhere. 

(jieneral Oommenb) 

Obviously, the [)syrh()s<H'ial factors that influence the initiation' of 
smok^nff are varicHi and com[)l(*x. Aside from a few promisinjf 
prevention prof^^rams, most of them fail to encompajHs psychosocial 
concei)tual frameworks. Obviously, there is also a jfreat need for such 
pr()f^;rams to Ih) more cart>fully planniMl, cx)ntrolUHl, and evaluated. 

F(Mlor, et al. {.if)) pro|H>se that educational profframs that deal with 
the totality of man as*a complex InMn^f offer thi,^ most promise. 
"Smokinf^: education must, in fact, l)ecome health educjition, taking 
into consideration the rvultiplicity of factors relaUnl to snyikirjg and 
health physical, men&il, and scKual" ([). 94). Itiibinowrtz and Zimmerli 
(72) recogni/.e th*» corn[)lex, long-ranges [)robl(mi: 

What seems most crucial for future health e<lu<*ation [)lanning is 

that^i 'on(Ksiw^~fitH-air approa(*H'is contraindicaUnl to student hf»alth 
U'aohing in U^ms of messagt* conU^rit, structure, and [>erhaf», 
classr(H)m d(»liv(^ry. To a(^hiev(^ (*()m[)arabl(* outcomes it may \h) 
' e.ssential that s(^v(Tal (iistin(M. npproaches to smoking eduaition l)e 
explored for s(H'ial subgroups with (k^monstrably different back- 
grounds of ex[M)sure, involvement, and maturation (p. J^^O). 

The lH\st (efforts at present apjM^ar U) possefwj at least some 
con(*(sptual basis, an^ long-t<Tm, multiphasic studies atU^mpting U) 
(\sUiblish g(KHl bas(^lin(^ data, develop and U*st s|HHMfic hy|M)th(>.ses using 
carefully (M)ntrolh^(i m(»th(Mis of investigation, (employ 'objective 
measur<\s of smoking to validaU^ s(»|f-re|M)rts, afwl in(*lude evaluations 
of the program through s(W(Tal years of imph^mtrntatic^). 

^he ideal pnwf^ntion program would follow the (^xamph^ of Sw^nlen 
(76') where a 2r> year (effort has Iw^gun whose objcMlivt^ is to mak(^ th(m\ 
lK>rn in IDTH a nonsmoking g(Mi(*ration< Th(» program In^gan in \\YJ4 
with >x|HH'tant panMiLs and is pn\s(»ntly concentrating on withdrawal 
clinic^ and other mejisures to d(W(»lop a nonsmoking environment for 
those I'hildn^n lH)rn in 1975. K/ducational efforts for adultw und tihildren , 
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and incireaaed governmental coimrol over advertising and marketing of 
tobacco products are t>eing impfcmiented, and an all-out effort is being 
made to create a nonsmoking generation in a nonsmoking environ- 
ment, supf)orted by t)oth govern me ntiil efforts and the general public. 

Soma mecommoiidations for Future Research and Prevention 
Programs 

Although reeommendations for future research ^and [)revention 
programs logically emerged in several earlier sections of this chapter, 
some additional recommendations may l)e in order. Most of the current 
research concerning [)sychos<xnal determinants of smoking in children 
and adolescents Iv.wd^ to l)e correlational in nature. Because of the 
limited amount of variance accounted for, it is difficult to esUiblish a 
precise linkage between any given [)sych()HO<*ial influence *and the 
initiation of smoking. Just as Jessor and Jessor have found with 
res|)ect to. the use of other drugs, it is likely that an array of scx^ial 
influences |)reci|)itat4is the onset of smoking. What may Ik^ nee<led now 
is the selection of some of these s[)ecific influences for [)articular 
attention. Kor example, the influence of the mass media on smoking 
initiation, which. curnniXly a|)|K»Hrs to l)e uncertain, might he l)otter 
underst(HMi through a series of small, welU'.ontrollec^basic investiga- 
tions. The resulLs of such investigations should Ik» inti?rf)rete<l within 
the context of the broiuler im|){u*t of the m^iss media on the l)ehavior of - 
children and adolescents to avoid the criti<Mams leveled at how the 
research concerning violenct* and Uilevision was conductinl. Additional- 
ly, just its ihi) f(M*us in {^hv area of U^levision or films and l)ehavior has 
shifted from exploring how th<»y precipiUiU* antis<K*ial l)ehavior to how 
they may encourage [)r<)s<KMal In^havior (6*), some of these investiga- 
tions should also examine how the rnjtss media have perhajm 
inadvertently contributt^i to the child's decision ru>t to l)egin smoking, 
or, to quit U^fore he or sh(» hlis lK*come a confirmed^i^moker. Perha[)s the 
use of miLss media ^) <*ounter prosmoking influencx^s should also l)e 
further explored. A similar approach might Ik» us<mI to explore more 
expli(Mtly how to counteract the impact of social pressures in the 
initiation of smoking (^V. .//). 

Ljicking in most of the investigations reviewed is an adequate 
con( eptual l)ase. As discussed earlicT, cerUiin ty[K^s of major conci^[)tual , 
mcHlels in devel<)[)menlal and s<KMal [)sychology have gr)ne virtually 
unexplon^i m a sotjrce of hy|H)thes<.^s for res(»arch in the area of 
smoking in (*hil<lren and a(l()l(^s(*enLs. Many other current (!once[)tual 
directions in [Jf'y(*hology (*oij|<l well b(^ explonnl iis they relate to 
smoking. The theory of <»ognitive dissonance* (/AV), KishlnMns belief- 
In^havior c()nce[)ts (/f^), KohllHTg's theory ot.xuoral develofwenl (^7), 
impression formation (/V/), attribution theory (/>/>, ^r>), d<HMsion-making 
in children {12), Jessor iind Jesrtor's rnu|ti-<l(»tc*rminant eonce|)tual 
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structure of problem i)ehavi()r ( J^i), and the concept of risk-taking (21) 
are all exam|)le« of theoretical areas that might generate some testable 
hypotheses in this area of smoking. 

Still another im|K)rtant area of research would l)e to ^loreUhe 
interrelationship of the initiation pf smoking irt children with other 
health l)ehaviors. For example, some provocative studies (H, W), though 
not confirmed hy othtT studies such ius (yDonnells {66)\ suggest that, 
smoking muy Ik? a *Mrug entrance ticket." (Children who l)egin smoking 
are more, likely to In^gin using alcohol and hard narcotics, Cxirtainly, a 
careful examination of such tyjK^s of health-U^havioral interrelation- 
^shi|).s would l)e a crucial area of research. Likewise/ how does smoking* 
relate to the over-all lifestyle of the developing child? A look at the 
'^natural devel()i)ment" of the smoker, |>erhaps even completing a few " ^ 
studies, su(*h ^us those the lessors {J^.'i) havt? done with drug usage, 
which examine very small samples Of children over time, might 
generate? a numl)er of significant hyjH)theses. 

However, %us is IxMng demonstraU^d in dt Icjust one current' 
investigation/ (///), useful intervention programs might already l)e 
deveIo|MMl which miiy have a l>ett(?r chance of having a long-term 
impact on the smoking In^havior of adolescents than the largely fear- 
arousal, impersonal, information-orienttMl approaches ^generally used. 
Virtually all investigations in this area re|M)rt that adolescent smokers 
and nonsmokers. alike really. lK?lieve that smoking is |K)tentially 
dangerous to ont^s health (//^). Obviously, this fear d(K?s not ap|)ear to 
be enough to {{vUyr the onset of smoking or to l)e sufficiently succeSvsful 
in motivating smokers to stop {///>. Therefore, other ty|)es of emphases 
in prev(»nti()n programs should l)e devel(){)ed. Such intf^rvention 
programs should apj)ly the meth(Ml of successive a|)pr<)ximation. At 
f*ach stt^p of the way, the t;irget |M)pulation of children or adoUiScents 
should provide input into the conU^nt of the int^Tvention within the ' 
context of an 'i4)i)r()priat(» i)sychosocial, concx^ptual framework. All 
inUTvention niaterials should Ih» |)ret<?s&r(r()h'lRe chfl(lfen. ' 

Whalt^ver the cont^mt of the inU^rvention |)rogram, great care should 
1h» taken to plan and utili/e an adequate* (^valuation methodology* 
F'ailure to ini*()r|H)rate rigorous evaluation i)r(H*e<lures emerges as a 
significant limitation of^ virtually all of the intervention programs 
reviewed. One particularly troublesome pr()l)lem in evaluation methcxl- 
ology deals with th<? appropriate* (Titerion for the? impact of a program. 

^jLsures of information alM)ut smoking, attitudes towards smoking, or 
self-reports of 'smoking may not Ih» adecpjati* indicators of a program's 
impact S(Tious (pjeslions are raise<l in contem^K)rary social [)sychologi- 
cal liU^atu^e :(2) conc^Tning th(» relationship iH^twcnm information 
gain and attitude change and l)ehavior. It would Ik* most unfortunati* 
to (»on(^lude that a' df^monstration of the pr(^s<Hi(*e of incretus(^(l 
information atMMit smokiiig dangers or an attitudt* change tx)war(j 
smoking has ntvessarily had a significant impact on smoking l)ehavior. 
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Furthermore, a.s smoking amoriK children and younjf adolencenta is a 
taboo and socially unacce|)table tx^havior in many social settings (e.g., 
in schools), self-re|K)rts of smoking may la* inaccurati?. 

•The majority of the investigations reviewe<l, wh(?ther they are 
examinations of |)sy(*h()S(HMal factors, surveys; smoking informational 
campaigns, or in-sch(K)l eduqutional |)r()grams, rely heavily U|K)n self- 
re|K)rt measun^s of smoking. Investigators {7S) in the l)ehavi()ral 
science literature deserilK? th(? existence of an ac(|uiescience or 
inter|)ersonal ex|HJctati<)ii effwt; that is, subjects re|H)rt what they 
believe the ex|)erimenti?r ex|)i»<»Ls whethiT or not it is a true reflection 
of their a(!tual tn^havior. Dunn (22) (juestions how much cre<lence ain 
be givenHo the intr<)S[)i»ctive re|H)rts of smokers. He states: **Factor8 
such iis the nc*vd for s<K'ial a|)|)r<)val of opinions and actions, the nc^d to 
justify a preference com'mitment, order of |)resentati()n effects, brand 



collectively more determinative of a re|H)rt of a smoke-inducxxl sensory 
ex|)erience than is the sensory ^{)erience itself (p. 98). Although this 
sUitement ri^fers principally to self-re|H)rLs of motivational factors in 
smoking, many of the same |H)inLs can Ik? applied to (juestioning ^e 
validity of self re|K)rLs of smoking itself, 



Obyiously, measures of smoking behavior that arc more oH^^^ctive^ 
than scif~re|K)rLs of smoking arc vital for a valid evaluation of 
programmed treatments. One such mefusure hius InH^n re|H)rte<l {28, SI), 
This involves the use of a pnM^edurt^ which ap|)ears to incrt^jusc the 
validity of self-re|)orLs of smoking l)ehavi<)r. A mass s|KK^trometric 
analysis ^if ni(*()tint-in-saliva ( W) is used to incrt^asi* the validity of self- 
re|M)rts. Films depicting this analysis pr<K*e(lure arc shown to students 
l)efore they haVc pr(Klu(»iMl a saliva s|Kjc»imen and l)efore they are 
re<iucsted to rec^ord s<*lf-re|H)rLs of their smoking iK'havior, This results 
in significantly more re|M)rts of smoking. Other investigators {71^) are 
explorijig the use of (»hemi(*al indi(*ators of smoking. However, using 
only direct (»henn(Uil indicators jus the major de|)endent m(uusures may 
N.' t<K> (»()stly or may only l)e recording rectent smoking. For example, 
--.nicrotine, In^^ause of its "half-life" when metusured in the bl(HHl, rc^cords 
smoking for only a very bri(»f |H»ri(Ml {2H). I)evelo|)ing improve<l 
technicjues for more (jirwt measurement of smoking is clearly an 
iniportant area for feature investigations. 

Finally, future research and pnwention programs sliould address 
themselves to the problem of (\stablishing a truly long-term impact. 
Jilany smoking prevention programs oft<*n n^fH)rt oj^timistic^ success 
rates, Th« re|M)rting of su(*h su(»(u\ss raUrs should (jualificMl by the 
(K)ssibilily of the individual iK^girming to smoke at some hiUyr time. 
Inferen(»es alH)ut the evolution of smoking suggest that by the end of 
the ninth gradi* wry f(»w adoles(*(uiLs an* (^onfirmt^l smokers. The 
critical level of I he onset of ('onfirm^^d smoki/ig apjx^ars Ix) in high 
sch(K)l (HH). Th<*refor(s the true impact of any d(^tiMT(»nce-of-smokihg 




tendency are 




Or 



program with a<lole«cenLs may not evt^n \)e meji^surahle until aft<ir the 
adolescent ha« enteml hi^h school. This prohlerp is not unlike the 
• buekslidinK or rWidiyism encountered in virtually all smoking cessation 
programs (7/ » 

' Thus, in recV)mmen(iatiohs for fuUire research and in the develop- 
ment and im[)lenienlation of prevention [)rograms with children and 
adolescents, tbi» ran^i^ of [K)ssU)ilities apiKuirs vast, perhaps with a 
focus on>the initiation of smoking, much critical new knowledge of the 
developing life style of childn»n and adolescA^nLs will also emergti. 
Surely, smoking must k» regarded within the toUd' context of «he 
individual's development. Perhaps the real (lUestion U) l)e answered is: 
why do we knowingly ch(K)se to engage in self-<lestructive Imhavior 
when so much of our energy is directcnl towani preserving our lives?* 
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Maintenance of Smoking 

Many of the psychosocial influences on the ostablish}m(^nt of smoking 
are discussed at length in other chapters of thirf re|H)rt. Thi^ chapter • 
iKijfina with issues related to the maintenance of cigarette smoking. 
Much of th(^ research which wjus reviewed, however, made no strict 
distinction between facti)rs leading to the establishment- and those- 
leading to the maintenance of smoking. For a more far-ranging review 
than [)ossible in this short space and for a somewhat different approach 
to the topic, the reader is advised to consult other sources (e.g. >47, 1^)^ 

Individual Factors . 

Pemynality and Smokimj 

In part because such research can be among the easiest to conduct, 
many studies have In^en undertaken to cx)rrelate scores on self-report, * 
|)ers<i>nality inventories with smoking habits. Much of this research has 
' l)een marred by t(M) few sabjecLs, inade^iuate jmmpji :»r^>o little 
attention to other ineasurable and |K)tent i^rfttJences on cigarette 
smoking, such jus jHier pressure, parentiil ij/fuence, and socioeconomic 
status, and too little appreciation of^he fact that studying th^s 
determinantH of cigarette smoking i/Tundamcntally problem for 
multivariate analysis (see the criticisms in7.^^, 22, ^9, ft5, 90 ). 

lo general, the |)ersonulity research shows that even the most 
reliable personality predictors of cigarette smoking, such as extraver- 
aion, account for only alK)ut 8 to 5 |)ercent of the variance in measures 
of smoking habiLs. Smith (.W) coneliules that the l)est univariate 
I)ersonality assessments . are able to discriminate smokers from 

' nonsmokers in only alH)ut 6() {KTcent of the ctuses. His own multivariate 
studies are able to discriminate smokers from nonsmokers in 68 to 76 
percent of the cjuses. 

Personality research is intrinsically correlational. It' descril)es 
• • associations Initween variables and does not establish c^iusal connen^- 
tions. Researchers are in a position to manipulate at random (a 
requirement for true exiKTimerituI designs) neither the |)ersonalities 

. nor the chronic smoTting habiLs oT their subjects. To find thai smokers 
are, to use the same example, more extraverted than nonsmokers gives* 
no information ^lK)ut (1) whether smoking aiufled an in crease in 
extraversion, or extraversion caused an increase 'ifi smolmifc or (2) 
whether some unmetisured confounding variables, which are c^related 
with both smoking and extraversion, are the true caus*» of the ol)6erved ' 
association. U)ngitu(|inal studies that are able to assess ()ersonality 
btifi)re the onset of smoking are some help in /lealing with the first 
problem, but Wwy deal not at all with the second. Kven with these 
limitiitions in mind, the search for corn»lations I)etween {)ersonality 
and smoking has yielded some information worthy of consideration. 
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Wigjfins {105) reviews studies which indicate that most of the 
various measures of tem|)erament can Ih^ lH)ile(l down to two major 
factors extraversion and neuroticism (anxiety). 

V 

' E:?traversion 

Since the first major review of this area l)y Matarazzo an(tSa8l()w (54), 
a cluster of variables often called ii'xtraverHion hius l>oen shown to l)o 
positively associated with ci>(arette smoking, ^^ysenck's work on 
extraversion-introversion has had a |H)werful influence on defining the 
field (^7). AccordinjJ^ to his research, the ty|)ical extravert craves 
excitement, is willinjf to take risks, is sociable, likes |)arties, is carefree 
and easyjroing, and may Ih» a^jj^ressive. On the other hand, the 
introvert is introsfx^ctive, retiring, Inwkish, prudent, limotionaHy- 
controlled, i)assive, and reliable. Eysenck considers the extraversion- 
introversion dimension to l)e com|)rised of varying degrees of four 
major traits: sociability, liv,eliness^ im|)ulsiveness, and jocularity. In a 
carefully sam|)led study {^iS), v^hich als(KControfled for age and social 
' class in British males, the amount smoked was related directly -to 
greater extraversion. 
* ('attelPs work with his 16PF inventory on a sam|)le of college men 
and women (H) su|)[H)rts this finding on extraversion. F]xtraversion * 
emerges m a second-order factor of the 16PF and correlates -h.21 with 
smoking (a three-[K)int scale of smoking habits). The primary factors 
which correlate most with smoking are Affectothymia (outgoing) 
(r«+.16) and Surgency (happy-go-lucky) (/^=-f.29). Both these 
factors are major com|H)nents of the extraversion scores. 

Smith (/y/) reviews the results of 15 r(^|K)rts 'describing 25 studies that 
he l)elieves have |)n)vided adcM^uate metusures of extraversion (e.g., the 
Maudsley Personality Inventory, ' MM PI Social ^ntroversion Scale, 
16PF: Kxtraversion, Strojig Vocational Interest Blank, artd i)eer j 
ratings of extraversion). frwenty-two of tbe twenty-four studies that 
describe statistical analyst\s showed that smokers were more extra vert- 
ed thart nonJ^mokers. It wjus notiMl that the effect has l)een found in 
several different jmpulations (for examnle, U.S. adult males and 
females, British adult males, U.S. high sdh<K)l and junior high school 
males and females). Smith (9J) treats im|)ulsiveness q^s a separate 
• |)OYsonality category. But |)erha|)s it is I'H^st to consider thp "impulsive- 
ness findings as part of the gc^neral L^end for smokers to Ik^ more 
extravertc^d. It has [)een argued that there are two btusic com|K)nents of / 
extraversion: sociability and impulsiveness. Kysenck for exam|)le, 
demonstrati\s that m^ither factor alone contributes inordinately to the, 
association between smoking'and extraversion. 

More r(3cent nmuirt^h (//), IS, 69) in general su|)|K)rts the association 
l>etween smoking and extraversion. The ('h(Try and Kiernan |)a|>er (15) ^ 
is of s|)ecial interest Inu^ause it descriln^s the results of a large samj^le, 
longitudinal atuily. Personality scores-'were obtained on the Maucisley 
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Persmiality Inventory , at the a^ro of k; years. (NeUroticism findings 
Will iJs^souHsed below.) Smokin^r hahiUs were meiusured when suhjofcts 
were 25jHjars old. The toUil usal)le sannpio wius 2,753 British males ind 
* Temalk. B(\h male and fc^male smokers were more extraverted tnan 
male and fe\ale honsmokers (/> <.01). An analysis o£ recruitment to 
i^nfiokinff in /hose who had not l)een re^^ular smokers by their 17th 
birthday s>U)we(l'that extraversion, neuroticism, and beinj^ male were 
each in(lej)en(lently and [Kmjtively asscK^iated with l)eoominga smokor. 
(There wiUs an indication of interactioii kitween the neuroticism and 
exJtraversion effects; those high in both were lesH likj^ly to smokers 
than would have been |)re(licted.) 

Russell (7:/) pro{K)ses that the following findings cluster with a 
<legree of extraversion that smokers are greajxir risk-takers, more 
im[)ulsive, more prom) to divorce ^nd j()b changing^ more interested in 
sex, and more likely to drink tea, coffee and alcohol, 
* %sepck/(;L^i';) hiis offered a biologically based theory lis to why 
smoking should be more rewarding to extraverts than to introverts. 
Little additional s(HMal-|)sychol()gical research has l)een done on how 
l)eing extraverted might lead one to start or mainUiin smoking or on 
how being introverted might lead to not smokipg. Likely hypotheses 
are easy to formulate. Sirjce |)eer and parental pressures .can be 
F)owerful influences on recruitment to smoking, it is interesting to nott» 
that extraverts are known to Ik* more suscei)tible to social influence. 
Perhaps introverts are iLs resisUin^ to social |)ressures to' smoke as 
extraverts are prey to them. No research has Ixl^en jHirformed which 
attempts to hold these |K)werful social |)ressures constant to see the 
f '*])urer" influence of extraversion on smoking. For exam|)le, the 
association Inaween onset of smoking and extraversion may be 
moderated by some critical social variable. Future research should 
consider testing s|Krific hy|M)thes(!s alM)ut how extraversion and 
smoking could be related causally. 

Neuroticism 

Smith's review (IH) uses the laln^l '^mental health'* to loosely unite 
research that has gone under the more s|)t!cialized labels of **neuroti- 
cism,** ^'nervousness," **psy(*h()S()matic distress,** ^'adjustment,** "emo- 
tionality,** and **anxiety.** Just ()V(t half of the 50 or so studfes in his 
Nr^view show smokers to have slightly |)(K)rer mental health than 
nonsmokers; the remaining studies show Tt() relationshif) l>ctwtH»n 
smoking and mairoticism. Thv ()iversity of mejisures used and the lack 
of |)re(Mse, consistent con(*e|)tual^atio/is in this area may be res|)onsible . 
for much of Ihv Inconsistency. ^nd it should Ih> emi)hmsized thi^ the 
I)ositive findings caV in no way Ih» int(T|)reted to sui)|K)rt the notion 
that smokers are sufmtantially more neurotic, psychotic, or "flrazy** 
than nonsmok(3rs. At Inist, th(^ daUi show a mcnlest relationshij) 
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l)etween neurotieism and smokinj?, accounting for 1 or 2 {yorcc'ivtof the 
variance. 

' Matarazzo and Sa^slow (5^) re|K)rt that for. the most part smokers 
have higher neuroticism S(H)res. The first Surjfeon General's Re|X)rt on 
Smoking and Health (9S) concluded tentatively that smoking and 
neuroticism were probably related. Kysonck {27, 2S) has found lio 
evidence that Smokers are more neurotic in large representative 
samples of British adult males. , 

Two carefiii studies suggest that there may l)e sex differences in the 
relationship Initween 'smoking and neuroticism. Waters (lOl), in a 
random sample of 2,0(X) electors in Great BriUiin, wiis al)le to get 
completed (juestionnaires from 778 men and 945 women. For men, the 
correlation l)etween smoking habits and neuroticism was essentially 
zero (S|)earman's rank-order correlation coefficient Initween neurotic \ 
score and amoutit smoked wjus -.(K)2); for women, the correlation was 
sjajall, but statistically significant (r = .127, p <.001). Clausen as 
part of the Oakland (irowth Study, re{)orts scores on {)sychoneurotic 
synriptoms for lK>ys and girls Vho would later grow up to be smokers. 
Males show a generally negativt relationship iKitween amount smoked 
during adulth(KKj and their adolescent neuroticism scores; females 
show a generally positive asi^bciation l>etween smoking and neuroti- 
cism. 

One other major^ritish survey study, using a short form of the 
MaUdsley Personality Inventory, finds no significant trend for ^ 
neuroticism to increase among smokers tus the amount smoked 
increased, but does find some indication that such a trend was present 
for women (/.>); when a simple nonsmoker-smoker chussification was 
used, neuroticism was hi^gher in both male and female respondents. In 
Indian males, who smoked either 0, 1 to 10, 11 to 2(), or over 21 
cigarettes per day, neurptfcism decrejuscjd as smoking increiused. Both 
linear and cubic tremi were? significant statistically H3). 

In a ^letailed study on smoking and habits of nervous tension, 
Thomas (.W) surveyed male medical students at Johns Hopkins 
University (4^7 nonsmokers, 144 ex-smokers, 251 continuing cigarette 
smokers) and foiiTlfl an anxiety scale significantly related to greater 
smoking in a stepwise discriminant function analysis. 

At pn^sent, the jnost n^asonable conclusion concerning smoking and 
neuroticism is that th<Te arc^ sy^t^miatic relationships iK^twxH^n them. 
Re5(^iirchers do not yet undcTstand, however, the interacting variables 
or mbaerating i^\fluences on th<^ ndationship. It is^mteresting to note 
here that I^^bovits, et at (.'>^))^waluatiMl the effects of defensiveness, 
age, education, and smoking habits on th<» MMIM scores of 1,572 whiU* 
males, ag(ul 40 to 5(1; they l()ok(ul for stiitistical int^^ractions which 
influenced th<^ scores and found indications of some small interactive 
effects. More rest^an^h along tbese linbs might reveal the lH)undary 
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Conditiorw that influence the relationship l)otween neuroticism and 
snriokinjf. 

Some authorities, e.^r, Russell {7Jl have pro|H)sed that,slif?ht 
neuroticism may be the result of Ining a (le|)en(lent cif?arette smoker 
rather than a cause of smoking; ci^^ar^etli^ withdrawal syndromes may 
result in greater neuroticism, More careful evaluation of the c;haracter- 
istics of the individuars smoking habit in particular, whether^or not 
he or she is 'cxn^idieted smoker may help answer this question. 

Antisocial Tehdeneies . ■ ^ 

Smith {91) I'on.^dered 19 re{K)rts; 20 of 82 analyses showed that 
* "smokers Kad greater antismMal tendencies (l)olligerence, psychopathic 
deviance,, misconduct, rel)elliousness, defiance, and disagreeabfenOvSs). > 
,Subse(iuont studies have supported th;s relationship (4,9, 62, 69), 

Matarazzo and SaKlow (5^) and Weatherley (102) consider that 
smokers; greater antisocial tenofe^cies may l)e due to a res[X)nse bias. 
V. Perhaps smokers are more, willtmf than nonsmokers to admit negative 
characteristics al)out lhemiiiibii^{25, S4), even though ia actuality they 
may not differ from' nonsmokers in these characteristics. Smith argues 
that ratings by peers sup|H)rt thV belief that smokers have greater 
antisocial teYidencies and that, therefore, the res|)()nse bias explanation 
is not very persuasive. 

Internal-External Control 

At the time of Smith s review (.W), there had l^een only five tests of the 
relationship betweeh smoking and>int(»rnak»xternal control. Internal- 
. ly-controlled individuals tend to l>elieve that they are the masters of 
what hap|)ons to them; their effort and skills (intfinsic pro|)erties) will . 
bring them rewards. P]xternally-controlled individuals tend to l)elieve 
that fate, luck, or, in general, things' l)eyond their control will l)ring 
them*thei^r rewards. Four out of five analyses showed smokers to be 
more externally controlled. (The disconfirming analysis revealed a 
probability level of alH)ut rather t^han the. standard p <^5.) Two 
more ra^ent studios (.0, J6) ajra divided in their sup{K)rt of the 
hypothesis that smokers are more externally controlled. 

Miscellaneous Personalty Variable^ 

Ord^ty has not Wen d/monstrated conclusively^ to relate<l to more 
smoking {91), In addition, thk concept of orality and its measurement 
are far from clear-(rut. Some of the questionnaires intended to measure 
orality have de|Hmd(^d on (juestions'on \f(ier drinking, coff(!e drinking, 
and mtMlicine' taking; hence, other drug use Iwhaviors ai*e Ixiing defined 
as "oral behaviors** (-4/;). 

The Fidwards Personal Pn^ference Schi^lule (EPPS) hm shown some 
fairly consistent smok(^r-m\nsmoker differences. Smokers tend to lie 
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hijfh^ir iri **hoU;r()sexualiLy" and lower in **(toPtTeneu'' and "order" {HU, 

Personality and Attitudes Tovyard Drug. Taking * . • 

Slokes (fl4)'has arj^^ed thirt tradilkmal iK?rs()nality construrUs are^|(fkoly 
to l>e inade<iuaU» to the tiusk of finding sll'ong.'predieto.rs'of druj? use 
and th'Ut personality-attitude* mejuiiiros should l>c more Ukiloredn^j) the 
issues of druK jjse. Six personalityrfaetors v^ere t(»sted: fear of per^^onai 
1 reaction ^o dru^; dissatisfiietion and a desire ' tof ehanj^^e oneself; 
res|>ect for the ill(»jfality of psychedelic dru^'use; scinsual h(»doni^m; 
philosopfycal hedonism; and K^enenil tendency to try^drupp. The. two 
most important pre^lictors of tobacco use Were **j<eneral tendency to 
use drupj" {fiT*if>) = .29, p <.(K)1) and "fear of personal reaction to 
draffs'' (r = .26, /> <.(K)1). In a multiph* n^^n^ssion analysis, the 
m^tiple R of the six factors with t()l)acvo use was .34^, actiBuntinjf for 
\2 {)ercent of th(» variance. It should Im» kept in mind,, however, that lis 
questionnaires themselves iK^come more tar^(»ted on druf( use and less 
on f^eneral personality structure*, the natunyof the research is altere<l. 

Smokimf TyjHdoffies ' 
* 

The most common strate^ for discovt»rinf?; why people .^moke htus liwen 
simply to Jisk them on^ (juestionnain* to indicate their aj^^reement wjth 
stttt(»menUs on reiusons for smokinjf {v.K-, "I «n^oke ci^irettc^ Jx) 

" stimulate mv., to perk mysiilf up") or on occlusions for smokinff (i><^^., **I 
like to smoke when at a party"). Ikard, et al. (.y^) employitijf a 
theoretical analysis by Tomkins (.V7) factor-apalyzed res|)onses U) 
pro|M)se(l reiwons for smokinjf. This analysis^ f^i»^ale<ltr six factors: 
Habitual (e.j^., ^'l smoke cif^arettes aiitomaticn^ly^wlthout \Mi\nfr aware 
of it''). Addictive (e.j^;., Between cigan^ttes I.ffet a mivinj^; that ovly a 
cijfarette will satisfy"), Iledyqtion of Ndfifative Affect (e.j?., **When I 
feel *bUie' or want to Uike my 'mifid off cares and worries, I smoke 
cipirettes''). Pleasurable^ Relaxation (e.ff., "Smokinjf cifjarettes is 
pleiusiint and relakinj^;"). Stimulation ((».K-. "I smoke cijfaretU?s Jx) giyv. 
me a 'lift' "), and Sensorimotor Manipulation (e.f(., *Tart of the 
enjoyment of smokinj^ ... comes from the sU;|>s I Uike to lijfht up"). For 
tH)th men and w6men, m(Mlerat(» correjations were found betweim 

'''av<)fajfe numlnir of cij^^aretU^s smoked |)er day and the Habitual, 
Ayidietive,r and Nejfativo Affect lUuhiction factor s<*ores. Althouffh 
jwcond-order factors arv wot n»iM)rU»d, ins|M*cti()n of the intercorrelation 
matrix for the scores on the six tyjx^s of sm()kinj^f'<liscl()ses correlations 
ran^^inpf from .JW an(Lf)H amonj^ the H^iBitual, Addictive, and Negative 
Affect lUnluction s<uiU»s. , 

McKennell (M) n*|)licat<Ml his (farlier work and the worLof Horn and 
hln aMH<HMaU\H. In lM)th (*Jises, th(^ factor striictun^s wen* renr^arkably 
Btiible. The only revision warranU»d was the addition of un eighth 
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factx^r lo his own syslom lt<'hictanl Sfnokin^r Kvluctant Smoking wjus 
scrn as similar U) Horn's llabilual Smoking. In c()m|)arinK th(» models, 
McKennell found lhal H<>rn\s Ploasural)l<' li(^lj»(5|^tion was not miiiii^ur- 
injf the same Ihin^ as was jus own Relaxation Smokin^r. The Horn 
/faetor coneer^#**wLVH)|i.er^' K^c^neral atliUide toward smokin^^ that is, how J 
pleanurahle it is to smoke, while the McKennell fiwlf)r concerns the 
desire to smoke in relaxed situations. The resiKMlivi^ factors, Ittjduction 
of Nejfalive Affeel and Nervous Irritation Smoking, wiTe found to l>e - 
ecjuivalent. MeKennell ( (^nehided that it iy i)()ssible to integrate the two 
i!, mo<kls into a six-fartors scheme. The first, three -factors load on a 
dimension of Inner Nei^d (*ntier Need/llelaxation, Inner 
Noed/HtiAlulalion, and ilal)it), the ni^xt two factors are concerned 
more with the sensorimotor and scHMal as|HH'Us of smoking. The hust and 
most tentative factor derives from Horn's IMeiusurahle liohixation 
factor, y 

M^'Kennell (/><v) used cluster analysis to determine if scores on these 
six in tejf rated factors could Ik* used to classify a random sam[)le of 
2,0(M) British res|)on(ienls into distinct smoking ty|His. 

Six types were foun(l(5rV, |). 10): 

l,I^>fv N<r<l Untstirc smokers, acc^ounting for 14 [HTcent of all 
. smokers, tend more than* others to light smokers, with 
N . nonmanual occu|)ations, who go to church, whose friends do not 
smoke, andwho would not find itMifficult to stof) smoking. 
2. Mrdiuw A/m/ smokers, accounting Tor HO [HTcent of all smokers, 
/ ' differ from Low NcMMl-Ph^asure smokers c^iiefly in having a much 

more favourable attitude to smoking. Otherwise they are similar^ 
although a little nearer the av(Tage in amount smoked. 
V \\,Me(liuw NvvH IhmUimf'SiH'ial Confidemr sm()k<*n^ are a small 
grou|), comprising onjy f) |MT(^(^nt of all smokers. A|)art from their 
motives for smoking, their most distinctive trait is their above- 
' ^ average fr(M|Cien(7 of drjnking Ihmt. 

4,Mr<litnn Nrrd Hrluetnnt smoker<j account for 2H [RTcent of all 
smokers. They tond to disa|)|)r()v« of smoking but to be unable to 
esca|)e from defHrndehce on it. They tend to l)e young. 
. f). Ifiijh A/m/ smokers, who account for only K |)ercont of all smokers, 
are distinct from High Need^Social smokers in s<U)ring- lower ort 
the Handling ami S<H»hal factors. In othiT res|H»cts they are similar. ' 
(). Ilifjh Nvr(l-S(H'i(tl sm<)k<^rs account for 15 |H*rcent of all smokersr 
They t<»nd to smoki^ heavily, to [lave }i manual <K*cu|)ation, to have 
friends who smoke, and to find it very difficult to stop smoking, 
(/oan {!S) faetor-analy/ed an ex|)ande(l version of the Horn scale and 
arrived at a chissification scheme that is, in the maih, comfmtible with 
the integration pr()|M)H<Ml by MrKennell. Kussell, et aL (/(i) compannl 
the Horn and McKennell Itypologios, addend neW questions to thoir self- 
re|M)rt inventories, ami attem|)UMl U) develop a ty|>ol<)gy that wiis more 
informed by recent developmenls 'in the |)sycho|)harmacx)logy and 
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S(R'ial psyoholo^y of ri^anato smoking. Six <)l)li<iiu^ factors woro 
obtained: I'sychoHCKMal SniokinK. I-tidul^^'nt Smoking, SimsorimoU)r 
Smoking, Stimulation Smoking, Addictive Smoking, and Automatic 
Smoking. One of th<» most provo(»ativ(^ findings of this analysis wius 
that Horns Negative Affin^t Redudion factor did not apiKuir-on ita 
own, hut was split iR'tween the Addictive, and Stimulation factors. 
What McKennell had b<:en <l<»serihing as a.Si'cond-order "^'inmir rn^ed'* 
factlir w.h^'re called Pharmacological Addiction and is con^prisl^l of the 
stirfiulatiii^n, automatic, and addictive factors. (The correlations among 
thc^se factors ranged from .r)() to Scores on thesi* three factors 
were able 16 di^scriminate th(^ primaVy sAmple of ITf) cigjirotUvLsmokorH 
from a second group of UY.\ addicted heavy smokers who were 
attCinding sgioking treatment clinics. The authors propose that the 
single dimeUssion of pharmacological addiction to nicotine may prove 
more important for significant classifications of cigarette smokers 
than would profik^s basc^rlon the six ty|)c»s of smoking. Perhaps cluster 
analyses as in IVJcKenni'll (.•>.V) would hejp aasW(T this (piestion. 

Smoking typol()gi(>9 basi^l on what smoki^rs can tell us alH)ut their 
reasons and (KTasions for smoking arc] untjl provfrn othiTwise, of 
limit(Ml valut;. It is unch^ar what insights th<^se verbal re|¥)rLs give us 
into smoking behavior. Ii4^(»ent work in psychology cpiestions seriously 
the validity of any self-ri^|M)rLs of motivation (6*4). it is also ch^ar that 
processes at work w(dl l)en(*ath th(* lev<>l of awarem^ss can' influence 
cigarett<^ consumption (S:i, s/^), A recent somewhat preliminary 
laboratory study indicates that there may l)e little In^havioral validity 
to the self-ri^ports alH)ut n^asons for j^moking; Iho cbtssification of 
smoliers into I'ositive A ff(Ma, Negative AfCect, and Social Stimulation 
.Hmok(TH did no't relat(; to actual smoking l)ehavior in various 
experimer)tal (*()n(^iti()ns designi^f to (^li<Mt these ty|K»s of smoking {m). 
Other r(\s(^arch {r^l) suggests tentatively that v(Tl)al r<»|K)rLs of reasons 
for smoking an^ more a<Turat(^ for factors related tokjxternal cues 
(e.g., IMeasure-TasU' aod Hal)it) and less accurate for reports of 
internally defiruMi states (Addiction). 

FiuHselTs (.7//) m(Mlel of smoking pr<)|H)sevS a progression from sm<^king 
for nonpharmacologicjil rewards (that is, psychoscHMal and sensorimo- 
tor)^ to smoking to g?iin a |M)sitive <^ff(H*t from nicotinic (indulgent, 
i«Mlativ(\ stimulation smoking). Finally, an addiction to nicotine 
(Ijiwelops and av<)i<lanc(^ of the ill <»ffeeLs of nicotine withdrawal 
l)ec<mies an additionni r'einforeer of j^moking. i 

it should Im^ aoU^d that Schwartz {S7), using cIusUt analysis, 
d<»tected \0 smokier ,ty|H^s l)iis(Hl on «<MM<MHM)nomi<» status, alcx)h()l 
consum|)tion-snioking envirojim(^>t; eonfid(»nctt-s(M'urity adjustment, 
illrn^Hn-anxiety, and attitudi^s Upward wmoking-ln^lii^fs alM)ut dangerH. 
However,' this result is hot re|M)rUMl in enough detail so that it can Iw 
commented on at length. ' j 




the dovelopmont of valid eltussi fixation schemes for ty})es of 
cigarette Hmokinjf (^ould Ik; a ffreat {nnm to research on psychosocial 
influences on smoking. Perhaps, for exam|)le, the j)ersonality structure 
of a(idicte<l smokers is different from that of sot^ial smokers. Coan htus 
conducUMl an intert^stinjf study which pursues this idea (IS), Some 
ffreater standardiziition (if k*havioral classification of smoking? hal)iUs 
is also adviscKl. (Nearly, a simple divfMion of suhjecUs into the categories 
' of smoker versus nonsmoker is no longer excusable (//). Numl)er of 
ciRarettes smoked |ht day, numl)er of months or years having? lieen i\ 
shioker, nitfotine'cont^mt of preferred l)rands, and information aJ)out 
inhaling should he determined. (Kysenek found that inhalers had a 

f hiRhcr deffree of neuroticism than those smokers who did'not inhale.) 

\ Self-reporLs of numl)er of cijfjinates consumed present their own 

problems of interpretation. First, there are "strong pressures for the 
resfM)ndenLs to round-off their answers hy saying '*half a pack/' **a 
pack," ''\mck and a half" and .so on. Sehachter hjus argued that, 
' de|)endinj? on the cut-off |M)inUs that researchen/use to establish their 
smoking catej^ories, it is |)ossil)le U) arrive at some misUiken 
conclusions alM)Ut the correlatc^s of a^)Unt smokiMl Usin^f 
numl)ers of cijfaretteii smoked jls the main indication of heavy or 
addicted .smokinjf h;is .had* only m(Mlest success (.W, .W, 7(>), Another 
simple question promises to provide a surer link l)etween addicted 
srTV)kinK and sdf-re|M)rLs of the smoking hal)it the time of the first * 
ci^ari^ate in the morninjf. Kozlowski {ir>) and SchachU^r (SI) have 
be^un ex|)lorin>f the usefulness of this variable as a way of identifying 
addicted cijfjrrette smok(»rs. 

The category of nonsmok(T is also in need of refinement (^9). Little 
attlintion has U^en given to dev(?loping a systt^matic ty|M)logy for 
nonsmokers, although s(»lf-r(*|M)rt(^d rejLsons for not smoking have Inn^n 
compiled. A ty|M)logy of nopsmokers may prove useful and may help 
,4(uide research(»rs to partic^ular sulwamples of nonsmokers in order to 
^ evaluaU^ s[Hrific hy|M)theses. F^r example, .some nonsmokers have 
never even tried a single cigarette and, hence* their own |M)sitive or 
negatiV(» biological res|M)nses to smoking cannot influence their 
recruitm(»nt to smoking; psych(kso(Mal factors in such cases might Ik) 

r said to have predudnl th(^ involvenrient of l)iological influences on 
iHicoming a smoker {^(>). These biologicallyHincontaminaUHl ''wviH: 
. smokers" an* id(»al sul)jeeLs for studies on {)sychosocial influences on 
smoking/not smoking. 

Multiplv l>ru4j Vhv ^ ^ 

()n(» of the most r(»lial)le correlatc^s of cijfaretU^ smoking is the use of 
oth(T drugs. Smokers consume* mm) coffee ((*aff(Mn(*), more alcohol, 
mon* |)syehotro|>ic drugs, mon» marijuana, and mon* jis[)irin than do 
nonsmokjTs (/). The corn^lations In^tween various drug uses can Ih» 
.difficult to interpret. Consider the conditional probabilities of drug urn 




in a UirKe samplo of U.S. (ioIU^k^! sLudonLs in VM}\) 70 (^^)/ If a student 
U8e(yt()l)uoe(vth(' probability. wjus .97 that the sUident had used aloohol; 
if a/oohol, the probability of tol)i|m) uso waus .(52. If marijuana wa« 
use/l, the probability of tobjuro use wjus .77; if tobirco, the probability 
4)f marijuana was M. With su('h fiKur(^s in mirtd, it In^oomes foolhanly 
to iffnore i]K)ssible multrpltvdrujf effects when stuNlyin^ any ono druj?^ 
The psyi»h()s(KMal pr(^sAures for ^adolenj^ents to us(^ O^e dru^ 'ure 
similar to/lhb pressurt^s/ to use others (,//). Kandel (4/), in a larj^e- 
sample sUudy of adoh4ents in Nc^w York StaU^ found that |)eer 
pn^s^surcs/ had (U)asisten|L and strong effeet.s on dru^ us(^ (marijuana, 
tohuccf), /ilcohol, barbitUrate.s, tran(iuilizers, and stimulants). Si^nifi- . 
cant paUerns of ihtraf^imilial multiple! dru^Hise have In^en noted (.V). 
Ki^kherj in a larnfe lorj^ntudinal study {/.'J), Kandel found sysU^matic 
pattiTti.^ of paths from on*' (Jru^ use to another. For example, though 
most respondents startiiMl with beer or win(\ some went on to cigarettes 
n<>xt, wliile some went on to hard li(iU()r. From either branch, licjuor or 
('iKureltoH, some individuals went on to marijuana, while some jn^rsons 
l)*'carTie both liquor drinkers and ci^anate smokcirs d)efore trying 
marijuana. The conclusions of this study have im|M)rtant methtnlolof^- 
</al ininlioations; \ 

■ Whereas most studies compare youths within a toUd population on 
i the basis of their use or non-use of a particular .substance, my results 
sugK<'«t a diff(Tent strategy, ^'mrv each style repnisenLs a cumula- 
/ tivo pattef^rS: of drug use and gemTally contains few(T adoleseenLs 
/ tha'u the preceding stag(^ or ittages in the se<jU(!nc(\ comparisons 
/ must be made among memlxTs of the restricted group of res|K)n- 
■ (lonts who have already used the drug or drugs at Ihv. preceding 
stages, and thos^* who^ave not. Unless this is done, the attribute^^ 
i(^entifi(Ml as apparent chara(a(Tisti<^s of a parti<nilar cbuss of drug 
users may actually refled charaderistim important for involvement 
i\| drugs at the prece(ffhg lev(?l (p. 914). 

KandeTs suggcjstion demands larg(»-sample research, and th(! largir 
the number of drugs of int(T(^st (for example, caffeine should probably 
bc» added), the larger the samples will have to \h\ 

The meth(Hl()l(>gical significance of the 'multiple drug use patterns^ 
hits lM»en (!l<»ar to epidemiological nisearchers for years, partic^ul/irlw 
with respect to smoking ( /ao), For exampl(^ it hjus In^cn argued that the\ 
apparent jiss(H'ialion between coff(!i drinking and heart (lis(^ase is 
actually due to an often unm(*asured, but nonethekvss c^)nfounding, 
correlatiort lH*twv(»n smoking and ht^irt, (lisea.se (smoking and C()ffe<' 
drinking: are positively corn^laU^d) (x.^/). This inU'n^st in the <'onfoun(U 
iuK or intehuMive effects of multiple drug use has \hh'i\ slow to 
influrnc(» iM'havi^ral, physiological, or personafity studies of cigarette 
Hmoking The methcnlological implications are ck'ar. 
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(JoHHider, for oxamp^o, a lalmraloiy study in whirh subjeeLs aro 
..ed to abstain from ci^^arettcs f(^r*an hour Ixiforc cominf^ t5^th(i 
exporimont. Sihiv (Mj^urottc smoki^rn nrv jnorc \\ki)Vy to l>o coffee 
drinkers or aleohyl drinkers, they are more lik(^ly to come to the study 
with ^jiffnificant doses caffeine or alcohol in their systems. Without 
knowing it, the ex|KTimenter may Ikj looking'- at the correUiU^d effects 
of other drugs on the l)ehavi<)rs of in Wrest. If the researchers deprive 
all sul)jects of caffeine v/vW Mon* the start of the study; Lhcy would 
not necessarily solve this prol)lem, but rather they may unwittinf^ly 
find them|elves l(H^king at the dif ftTential- effects of Caffeine 
.withdrawal on their measures (U, The (effects of confounding drug 
use even on the filling out of |H>rsonality inventories are not at all 
underst(H)d. ^ 

SiH'ial FactorH . , 

Family ami IWr IWssfnrs ' ^ 

* 

Many of Iho s(K'ial factors thai arc involved in Ihc osLahlishimmt of 
smokin^^ arc im|M)rlanl for Ihc maintenance of Ihe hal)il'. A.s the younj? 
adult begins to l(>avc the (fin^ t spHcro of influence of the family, 
pre.Humal)ly tfu> (>ffects of parental iuid .i?il)linK smoking habits (7, ^, 
■ 71) would .weak(>i«i; there is no rt>ason to ex|K>et, however, that [Kior 
pressures to smoke (W. 71) will l)(^iny l(>ss strong during the early 
years of the individual's canur ;us a sffrnkcT. The adult smoker is likely 
to have many smoking frien<ls (.07), IVohal)ly the' most im|H)rtant 
family structure influence on the maintenance of cigarette smoking 
derives from th<' smoking hahits of spouses or cohahiUmLs {r>!), 95). A 
major surv(>y l)y th(> American Cancer Society shows that 68 jxircent of 
y«ung women smokers . have ,lM)yfriendH or husl)ands who smoke, 
compaM with only 41 |M>rc(>nt of the nonsmokers (/V;).The increasing 
militancy"W nonsmokwrs and the incrciising nistriction on public 
opportnniti^ Ko smoke (U<>) may be actipg to tighten the ranks of 
cigarette smoj/ers, making the support of a group of smoking friends 
all the morr' imjjortant to the mainU'nance of the htiijit. To our 
knowlcHige, no dauC hav(> lM>en gathere(i jus yet on this |M)int. Brecher 
and hin uHsociat(>s (in) hav(> proposed that th(! illusion that (juittinjf is 
easy or the illusion that cigarettes an> not <ie|K'ndence-pr()<iucing heljvs 
the smoker to maintain the hal)it in the early years. Indmi, if one 
fwdfeves that cigarettes' damaging (>ffecLs to health <K;.curt)nly afUT a 
long history of smoking and if, at the same time, one lK«lieves that he 
or she will !)<« only a short t(>rm smoker, the health conscxjuenoes of 
smoking are, in effect, tabled as a reason for not smoking. Ileseart^h 
reporte<l hy (Jreen (:{'4) is<)lat(>s what is calle<i a "rationalisation factor" 
which is consistent with tfie prece<iiiig inU«rpreUition of what many 
young smokers l)olievea[)out tfuMr smoking. 
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Some smokrrs do feci thai Ihere is roorn^ for (l()ul)l concerrvijjf^ the 
link l)etweeft smoking? and hc^allh. Su(*h l)cliefs do al leasl^g^ive 
'Vationar* .support to th(» mainU»nan<H» of smokinjf. 

Smokerj^ do seem to-jjain some l)en(*fij|^s from smoking. For exampli?r 
the smoking ty|M)loji;'ies, (^s(»ussed alH)ve, whirh ari^ based on nelf- 
re|)orts^()f why smolu^rs smyke, indicate a ran^^^ of |)eroeiVed l)enefitH 
from ^mokinjf. (Irei^n (^^^^) deserihi^s the results of administerinjf tests 
of the Horn typology to a larji^e sample of smoker^* in the United 
States: the PU^jisurahU* lii^axation, Tension Itbduetion and Oaving 
factors were t}}u,most imporUmt n^asons overall, and the Habit, 
Stimulation, 'and Han<llin^ fuc^tors were of sul)sUmtial l)ut lesser 
significance. If smokinjf (*an l)e usimI to relax or to stimulatt^ the smoker 
(6V/, W), it may g<?nuinely (»^ntril)ute to successful |)erformanee in a 
variety of setting. MausntT (.5.5) hius discussed some particularly social 
trains from smokinff, ar^^^uing that smoking? is part of a complex social 
ritual and that it (»an In* an im|H)rtant^expressive l)ehavior Which helps 
to define the individual's self-coneept. 

Social rVa.s.s arul S(H'ial MobHitij 

In our culture, scK^ioeeonomic status, at |east as 'me{Lsure(l by 
occupation, has had a stable relatiunship to cigarette smoking {86). 
White-eollar workers (professional, technical) have the lowest smoking 
r^iites; blue-collar workers (lalM)rers, craftsmen) have the highest 
smoking rates. Men show this relationship strongly, but women tend to 
show an ()()posite relationship: Kmployed whit^^n^ollar female workers 
have a higher incidencre of smoking than do the blue-collar female 
work(;rs. 

As lUu^der {^4>H) hiLs |K)int(»(l out, two ex(*ellent longitudinal studies 
have shown a relati(),nship t)etween social .mobility' and smoking 
l)ehavi()r. Clausen {17) re|K)rts that upwardly m<)l)ile (relative to 
parents* SKS) men were l(\ss likely to smoke; downwardly mobile men 
were more likely to \yv heavy smokers. Similarly, Srole and P^ischer {9H) 
re|M)rt that for maU\s ui)war(l m()l)ility decreases Xhe incidence of 
smoking, whik* downward m()bilit^n(TejLses the incidence of smoking; 
the results for females (lo rtot show the same pattern and are difficult 
to interpret. 

One of the most striking findings to hav(? em<Tge(i from l)fLsic surveys 
on the in(Mden(H* of smoking in U^enagers is Iho increase over the pjist 
20 years in smoking among girls. No <*orres|K)n(ling incrc^iuse has Inx^n 
found among Uu^nage boys. The* laU\st siirvey in this series (1975) 
sh()ws that t(M*nage girls now ^(|ual lK)ys, 20 to 21 |HTcent, res|K»ctively, 
in the inriden<*e of rigan^tt^* smoking {(iS), It<^e(i(T pr()|K)ses that 
*(*orrelate(l changes in the sex role of wonu^n, as manifesUn changes in 
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CoHege atUindance and in labor trends, may l>e responsible. For more 
discussion of these issues, see the Public Health Service report on 
cigarette smoking among teenagers and young women (6Y)) and the 
report by Bosse and Rose (^). 

Cessation of Smoking 

Individual Factors ' 

Two basic types of^^resoarch are relevant to ()ersonality influences on 
stopping smoking. The* first typfi concerns studies which have 
measured the personality characteristics of those who have l)ecome ex- 
smokery, with no particular regard to how they l)ecame ex-smokers. 
The second type^ deals with the |Xirsohal\ty correlates of success in 
specific smoking treatment programs. 

PeraongilUy CharacierinticH of Kx-Smokers 

Eysenck^ research oh British males (2^) showoii that ex-smokers were 
e<jual ih cxtraversion to nonsmokers and to light smokers, but lower in 
this trait than were medium or heavy \smokers; neuroticism was 
unrelated to smoking habits. In a longitudinal study of British men and 
^ women. Cherry and Kiernan (75) found that low daily cigarette 
■jf^mufittption and high cxtraversion scores were each independently 
TelaM'to a greater incidence of giving up smoking. These relation- 
ships held- for lK)th men and women. Neuroticism ha^l no rel^itionship to 
smoking cessatjon in women, but frtr men, the jyiore neurotic were less 
likely to give up smoking. A model was derived which has very 
impressive predictive powers. For men, neuroticism and extraversion 
scores were each .divided into high and low categories and-^ daily 
cigarette intake at age 20 was divided intv thre^y categories (1-10, 11- 
20.21 + ). It was preilicted that 47 jHircent of the nigh extraversion-low 
neuroticism-low consumption individuals would stop smoking, ^nd 50 
percent, in fact, did. Only 2 |)ercent of the low extraversion-high 
neuroticism-high consumption individuals were predicted to give up 
cigarettes; nono, did. This study demonstrates the advantage to be 
gained frorn considering sex differences and from looking at more than 
one personality variable at a time. 

In ft small sample study (N-182) of college undergraduates, the 
Edwards Persortal Preference Schedule (EPFS) showe<l that former 
smokers (N«w22) exf^n^ssed aggression more o^ninly than, either 
nonsmokers or smokers who never tried to stop; that they had a 
stronger nee<l for achievement than any other group, including 
smokers who had trie<l to stop but failed; that they had a weaker need 
for close ties with ^)cers (affiliation); and that they had more . 
l)ehavioral stability than the other groups (/O/). It should Ixi noted, 
however, that:jLhis study faiU»d to replicate EPFS differences that have 
l>een found for smokers vorsuH nonsmokers. » ^ 




Pieraonaiity Qyrrelat4>,H of SueceHH in Sm)himj Treatment 
Internal-External Locus of Control 

It is not surprisinjf that thU dimonsion has made its way into several 
stu(jies on this topic. "Interr^^ls" should k^lieve in theirown willpovv^er 
and ability, while **Kxternals*' should \)c much more fatalistic in 
outlook. One miKht- therefore predict that Internals would be more 
. successful than Kxtx^nals in the efforts to quit.smokjnK- Straits Xf^5) 
and Ei)SB (.^0) <!onfrrmed this prediction; Lichtenstein and KeutiKcr 
and Burton (U) -failed to confirm it. A third, study showed only 
complicated interactions k^tween ty|)e of treatment technique, Inter- 
nal- Kxternal scores, and success at abstinence (6*). 

Extraversion and Neuroticism 

Using general definitions of these two, ti;;uLs, it is possible to see a 
' fairly consistent juittern of results' which suggests that neuroticism 
and, in a more complicated way, extraversion are jussociateW with 
ability to abstain from smoking. In a longitudinal study of Harvard 
males^ McArthur, et al. (rU}) found slight indications that the heavier 
smokers who were able to giv(? up cigarettes were ])est described as 
sociable and iuh having strong^biisic personalities, in other words, high 
in (extraversion and low in neuroticism. (iuilford (.V^) found that male 
(juitters were less neurotic than those who were unsuccessful at 
. quitting; this trend was not found in female smokers. In addition, male 
quitters were more sociable (an extraversion factor); this trend, too, 
was not found in women. StraiLs found no relationshiij l[)etween 
extraversion and neuroticism, iia measured by Eysenck's scales, and 
(juitting. On the ('attefl IHPF questionnaire, male quitters were leiks 
tense* (that is, low in neuroticism) and had more **critiair' and 
"independent'' minds ff)erhaps this c^in Ih^ seen as more internal locus 
of control); female quitters had Lower ''tension" and "apprehension" 
scores (that is, low neuroticism) ( W). Jacobs {,W) found that succeasfi;!- 
ly absUiining males were less "impulsive, defiant and manifestly 
/d|istresse(l" and also were less "constricted, guarded and isolated." 
/ iHiese two sets of tniits were positively corrJatecr with each other 
/ (r{U)2) « .24. p <m)\ it is not obvious how Iw "impulsive, defiant" 
|>erson could at the same time l)e "constricted'/ind "guarVied." Perhaps 
the last awo comfKments, "manifestly dmressed" and "isolated*', 
account for the gr(»atest share of Ihc vjin^ci^ in this jisso(>iation. Jn a . 
S-year follow-up of a smoking withdrawal clinic (/<>.V), neuroticism as 
mciwured by an (^motional ^'^itatus score and by a psychosomatic 
symptom score wjis related to quitting smoking; successful absUiiners 
wen' less neurotic. Kyan {77), using* the H>PF, found that the up{>er 
chiss male quitters were hiss neurotic and m(jre extraverted; the lower 
class males did not show the (fllme pattern, but the sample si'/e of 
(juittershere was very small (N« 11). . ' ■ ^ 
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Self-Rep^yrt^d ReaHtma for St(y[y[yiii(i 

Four main reasons for (luitlinj? wor^ identified by (Ireen in an 
analysis of ditta that had been Kalht^r'tMl along with the large survey of 
adults carried out by the' NatjonuJ (Mearinghouse ^'for Smoking and. 
Health in .1975 (67). Ht^alth connms, of eourse, weighed ht^avily as a 
•reason for ntl^ping. There was }i desire to gain mjustery of the habit 
'Which \hu\ iH^en controlling thiiir lives. Some smokers had come to 
l)elieve that srtioking was a mmy, filthy, smelly habit and, therefore, . 
aesthetic reasons had bix'ome prominent. Some smokers said that they 
were trying to (juit U^cause they felt that their smoking Wius setting a * 
bad example for others who were under, their influence, such as 
children or friemHi. Green tried to find out if economic concerns (the \ 
cost of cij^arettes) were u major reason for sto[)ping, but there waiu^ 
little evidence to su|)port, such aVIaim in this study. Perhaps more ^ ^ 
substantial increa|t^s in cigarette cost Nvould have larger effects on 
attempts at cessation, jiorn (.i7) and Kl^ll {72) have argued that * ' 
economic ftilors can have a major influertcc. (^^rtainly among younger 
smokers the cost of smoking is a reitson that is often given for wanting 
to stop {7S, 79Y Young ex-smoRers in grades 7 to 12 ghve the following 
reasona for not smoking, l)eginning with the most common: (1) no 
enjoyment of or u dislike o/ cigarettes, (2) health, (8) the influence of 
others, e.g., a (l(Ktor or a friend, (4) aesthetic or moral. ol)jections to 
smoking, (r>) tF)e ro^t (^f smoking, and ((>) the desire to have athletic 
abilities unimpaired (this was a more im{K)rUint reason among males 
than females) >^ 

Green (.;;;?) W)ecu la tes that the increiusing social pressures against 
smoking itia^fV^ creating some new reasons for not smohing. P'or 
exampleArt^ers art* kung niade to feel more and more that their 
smoking/ is^nn unwelcome nuisance to other |)eo|)le, and this may 
motiva^i^j^o'me smokers to try to give u|) cigaretUis. 

Horn {'i7) em|)hasi'/es four ;us[K^cts of the |)erception of the health 
threatH of smoking that may be crucial to the decision to try to stop 
smoking: (1) Upcoming aware of the threat, (2) accepting that the 
threat is im|M)rtant. (8) accepting that the threat js [H^rsonally relevant, 
an<) (4) Upcoming aware that something can done alM)Ut the threat. 
P^iaJngyr (2.H) has found thK of thoJHi rei)ortingan acquaintance whose 
h^mith has hvi,-i\ afftrUMl by smok^ig, 27.1 |)ercent (juit smoking; only 

|)0*rcent of those* re|K)rting no such acciuainUinclPJfuit smoking. 
i M/^ny smokers^come to realize* that th^y are (le|)endent on cigarettes; 

Vthiy realization can lead to low motivation to try to quit smoking (75). 

> M^Msner (55) has ^itudifnl the reasons thnt successful and unsuecesaful 
abfitainers give for sto[)|Mng smoking. He concludes that, in general, 
|)^o|)le dwide to sto|) In^cauHe of an increaseil e^anicUition of the 
tfcnefits derived from st<)p|)ing, rath(*r than l)ecause o^ f<*ar of the 

tons<*quences of continuing to smoke. Most smokern lK*lieve that 
smoking is ba<l. The {Xiople wh(i. continue to smoke ti^m to find not 
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smoking more aversive than the prospect of continuing to smoke; those 
who atop tend to be al)le to convince themselves that not smoking 
woutd be worth the effort (55). ♦ 

Multiple £>ruy Use 

Unsuccessful abstainers from cig'jirettes, relative to quitters, are likely ' 
to be heavier users of other (Irugs, es|>ecially alcohol anfl caffeine (,^4, > 
56, 96). ^jittle attention has l)eeN given the s|X5ciar« problems of 
people trying to abstain from n^oro than one drug at ortce or to the 
possibilities of a user substituting for the absence of one drug by 
increasing, the consumption of another (^5). Thopfias (96) analyzed ' 
^correlates of quitting in light (less than 20 cigarettes f)er day) and 
heavy smofcers (20 or more jHir day), and pro|)osed that the greater 
alcohol and coffee consumption of the heavy smokers— along with ' 
higher anger and anxiety scores made sniokiiTg cessation a more 
difficult feat for them to accomplish. There are some indications of sex 
differehpes in th^ relationship between alcohol intake and successful 
smoking cessation: among males, heavier drinkers were less likely to 
quitt^4, ^^•^); among females, heavier drinkers were more likely to quit 
(/AV), or no significant relationship Initween drinking *and smoking 
cessation was found (.^4). ^ 

Social Factors 

Social ClaHH 

Tfife data on the effects of social class or socioeeonomic statusNgn 
quitting smoking are full of conflict Eisinger {2S) in a large sample 
study fl^und no relationship Initween education level and smoking 
cessation. Ryan (77) found that among nonstudent males under age 60 
(N*"206) in Greenfiel^, Iowa, successful abstention was much more 
common in those scored as being in the up{)er class. In the Midtown 
. Manhattan study (.95), for men, socioeconomic status was unrelated to 
becoming an ex-smoker; for women, there was' some indication that 
lower class smokers Avere less likely to quit (no statistical tests are 
re|K)rted for this), but the authors assert that the sexes are "quite 
similar on all three SKS levels in their smpking to non-smoking 
conversion |)4rcentages/* Meyer, et al. {59) conclude from a study of 
approximately 20Q individuals^ io the New York City area that blue-^ 
collar workers had less (liffieulty in quitting than did white-collar 
workers. An intcrestihg theory was pro|>osed to account for this 
findinjft a meml>er of the blue-collar group was felt to ex|)erience less 
pressure against bcnroming a sriaoker than was a white-collar group 
member; hence, white-collar W()Kkc*rs constitute a s|)ecially selected 
group of high-need smokers for whom smoking, from the start, was 
important enou^l^^l to mainUiin in s[)iUi of j^^iater inter|)er8onal 
pressures not to smoke. Unfortunately, this theory nriay be trying to 
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account for a phenomenon (whiUi-collar smokers have a harder time 
quitting) that is far from reliable, as witnessed by the preceding 
review. ' 

Famiy and Peer Presmrex ' : 

iThe weight. of evidence indicates that a smoker who-has a st)ouse who 
smpkea will be less likely U) be a successfuTabstainer (.5.9, 8H, 95, 103). 
West, et al. found that the smoking habits of the smoker's" 

friends, work associj^tes, siblings, mother" or fa^er were unrelated to 
being able to quit. Schwartz and Dubitzky (^^)\dicate that smoking 
friends can make a smoker less likely to be able tf) quit. Caplan, el al. 
{IS) have (^escribed individual differences in a smiker's dependence on 
social support, not specifically related' to smoking; smokers with low 
work- loads and low social support" were much more likely to be able to 
quit than were those with high work loads or with high social support. 
Smokers with Ty^K) A personality (hard-tiriving, persistent, competi- 
tive, involved in work, overloaded with work) were more likely to be-* 
unable to.'quit than those with Type B personality (having opposite 
characteristics to the Type A). This re|M)rt is recommended highly for 
the appropriateness of \y use of multivariate techniques to deal with 
complicated ponfounding influences on abstention. Eisinger {2It) founi 
that the "numl)er of former smokers among their 20 best know;h 
friends" was (Jirectly related to successful abstention. 

Sex Roha. '\ 

Successful abstainers are more likely to males than females; 
Eisinger reports 70.4 versus 29.6 iHjrcjmt (2^). The smaller percentage 
of females who are able to quit sm^fRhg is one of the most reliable 
^dings in the literature (23, 21,, U, Bosse and-Rose (.9), using a 
national probability sample (N = 5,704), tested the hypotlw;sis that the 
growing convergence of male and female sex roles w^d lead to a 
decrease In the difference in male -and female rates of smoking 
cessation. They found that younger male and female/smokers were 
showing e(iuivalent abstention rates; they descrilnid thfe effect as "the 
e<|ualitarian shift." They" found, then, that both age and sex were 
related to successful quitting, and, in addition, that "knowing someone 
whose health had l)een af fecttMl by smoking and who had quit" had an 
even greater effect on quitting. ' ^ 

* 

Profiles of Succef»ful Abstaii^rs 

In a clust«r,^dnalysis |)erform<Hl "on 252 male subjects attending a 
treatment clinic, Schwartz and Dubitzky {HH) isplaUiil 5 imfwrtant 
factors (clusU^rs) that combined U) yi(!ld 12 tyj;>es of subjet;t. The first 
cluster concernwl jK^rsonal adjustment in work, achievement, sex, "and 
social situations. The second duster combined chronic illness and 



anxiety along with recent respiratory ailments and use of psychiatric 
care. Clujater 8 was lal)ele(l [KirceotiorK oj smoking; low scores here 
indicated ♦l)elief in theHiealth dangiVs of smoking. The friu^th cluster 
was an ecjuivalent to the chronic, ha4)itual, addictive smoking 
syndrome descrilRMl by Tomkins (.97). The fifth cluster cojmbjned the^ 
Tomkins c^oncepts of negative and jjositivt "^tiffect smoking with 
|)ositive attitudes toward smoking. For a deUiiled discussion of the 12' 
tyjHiS, consult Schwartz and Dubitzky (HH), These ty|)es were deter- 
mined without regard to success in smoking withdrawal. When success 
in withdrawal is considered, the tyjK^s can \xt reduced to more general 
groups of successful abstainers. Four of the ty|)es contained 60 per^nt* 
of the continuing successes and only 21) percent of the failures. All 
these types had go^xl adjustment, low chronic ijlness and anxiety,' and^ 
low chronic, habitual, addictiv(i smoking scores. Three of the types 
contained a significantly lower incidence of treatment successes/^ hese 
ty|)es were' distinguished either by very hign chronic illness and 
anxiety or were high in chronic, habitual, addictive smoking. This 
latter finding underscores the need for more research on the 
dep^l(^ence processes associated witJ^cigarette smoking. 

T\y^)ther factors wereyiown to discf^iminate successful individuals 
from recidivists. Those su||Jbcts who had friends or a wife who smoked 
were less likely to succ<j|^Mi, and thoye who had lower socioeconomic 
status were less likely to ^)stain. Based on earlier sections of this 
^review, the first factor is more likely to be a significant influence on 
abstention than is the second. 

Straits' (,95) discriminant function analysis genefally confirms the 
pattern found l)y Schwartz and l^)ul)itzky. The roles of personal 
adjustment and chronic illness and anxiety in smoking cessation are 
general!^ supiK)rted l)y the earlieifsections of the present review. 

One final point r)wds to l)e made. There is mounting evidence, 
especially in some large sample studies like that of West and associates 
(/^W), that measures of cigarettes de|>endence (for example, number of 
cigarettes smoked \)vr day) are directly and often markedly relatJed to 
increased inability to (juit smoking (/5, '^^1, H9, 89, /(W). ^ 

Some General Psychosocial Influences On Smoking 

MaHfi* Media and Smoking 

There is little in^rsuiisive empiri(*al research availal)le on the effects of 
television advertising, or iUs [)an, on cigarette sales or on recruitment 
to the ranks of smoking. Hans oh teh^vision advertising for cigarettes 
in several countries, including the Unit(»d Kingdom, Denmark, Ireland, 
New ZiMiland, and Italy, seem to have had almpst no effect on {)er 
capita cigaretti* consumption (f}2), A highly tei*hnical; .econometric 
analysis hiis estimat^ui. that the HHiT) ban rtn television advertising in 
the* United Kinjfdom pnHiUced a sUitistically insignificant fall of 3 



{Kircent in cigarette (•onsumption (^7). In CommuniHt countries,' 
smoking? la prevalent without advertising ()f any sort to Hup})ort it.' 
Four.yeara after the 1970 \)Ar\ on television advertising in the United 
States, there was little indication that this mjuss medium had a major 
influence on cigarette consumption (/04). An econometric analysis by 
Warner (/W) in. IDTT^uggestertrtltnvever, that, the sustained antismokr 
ing activiti|L's, including mass media, that have l)een conducted since 
1964 may have preventwl consumption of tobacco from rising even 
further than it already has' 

Whiteside (lOi) ha.s presented an interesting^ though s|K;eulative, 
analysis of media influences on smoking. From 1922 to 1952 in the 
Urtited States, cigarette sales increased 6:^9 })ercent; over thJiTsame 
period, the population grew only 54 percent. Cigarette advertising, he 
arffues, had a large (Effect, on l)uilding the ciga^jft market. More 
recently, however, the cigarette market has l>een in a relatively 
mature, stable state and h;us liad a much lower rate Of growth. As the 
cigarette industry has asserted, the :major action of cigaretU' 
a<lvertising now seems to 1h' to" shift brand preferences, to alter market 
shares for a particular brand. Whiteside notes that, when television 
advertising was banned, the cigarettti industry increased iLs use of 
direct marketing technicjues. such as displays and promotions at the 
point of sale. This rechannelling of advertfSitig makes it difficult tp 
evaluate the independent effect of the television ban on cigarette sales. 

Foote i^i)) proposes that the downturn in |)er capita cigarette sales in 
the United States from m'id-19H7 to 1970 wsis the result of the increase 
in antismoking ads on television. The • PVderal Communications 
Commission applied its so-called P'airness I)(x:trine to cigarette 
commercials in UH)7, therel)y recfuiring broadcasU;rs to provide fri.!e - 
time for the presenUition of antismoking advertising. The applicaiion 
of the Fairness l)(K>trine led in 1970 to alM)Ut $60 million of free 
television air time iH'ing i)rovided to antismoking campaigns. After the 
ban on cigarette advertising, a major source of subsidy wjis removed 
fVorji;intism()king capipaigns and th(«y Ixwame a much less common 
^ht An television. Per cai)ita cigarette co^Asumption l)egan to increase 
again. The cA-relation between cigaretU' ct)nsumption trends and ' 
antismoking lampaigns yn television is provocative, but Foote's 
interpretation of this relationship is o|K;n to debate. ' 

Economic PresHures' and Smokinfc \ 

Hussell (72), in a regression analysis study of the relationship l)etweon 
cigarette costs and cigarette consumption, concluded that the smoking 
by British mliles was very sensitive to price changes. Such analyses are 
mM-essarily complex and, dejKindhig on the particular years con3idere<l, 
the correlations bet-ween cigarettt^ consumption and cost rangwl from 
-.r>2 to -.92, Another econometric analysis htus challengtMl Russell's 
conclusions and suggests that males are rela^vely unresijonsive to 



price changes and that females are rehitively responsive U) them 
^ I)iM<iussin(f both of th^i above projects ixmj presentinj? a new analysis of 
British data, Peto (67) concluded that m^ile cigarette (Consumption 
l)etween 1951 and 1970 did show marked res}K)nsivenoss to price 
changes/Kchachter {St) has also argued that^cigarette cost ciin have an 
influence on the com|M)siti()n of the rankH of smokers. 
' Economist^ have dcvelo|)ed the concept of ''elasticity'' to refer to the 
demand frtr a product as a function of |)ric:e. The elasticity of product 
deman<l is the |)erfcent change in i^onsumption that results from a 1 
percent price change. KusselT^ elasticity estimatiis for cigarettes 
indicate that for every 1 }H»rcent rise in price estimates, consumption 
fell !)y .6 |H»rcent. According to usual sUmdanls, this shows that 
cigarette demand is relatively inelastic. 

Cro88-cultural Per8ptvtiveH > 

Damon {i^O) has studied the use of tobacco in seven preliterate or 
primitive'societies, four in the Solomon Islands, Melanesia, and threfe^in 
sulnSaharan Africa. All seven of the so<^ieties had access to locally 
grown tobacco, :uh well ixs cured tohaCco, Damon was esj^cially 
interested in evaluating s(H*ial reasons for suloking. He founiUtlmt, 
unless forbidden by religion, all JidulLs smoked lus much as possible. 
Four of th<*.Melan^^ian trilH»s and one African tHl)e did not "rejmrt or 
recognize social factors as a major stimulus or su|)|H)rt for|imoking/' 
Their dominant motive was personal gratification. Damon argues that 
physiological satisfaction is the major contrdling influence oil smoking 
in these five groups, even though each is aware that smoking is bad for 
health. The |)rimacy of |)hysi()logical factors is further su|)|K)rte(i by (1) 
the rapid adoption^)f smoking once it la intnHhiced, (2) its widespread 
use unless forbidden by religion, and (3) the freijuent inability of 

. i^mokers to go without tobacco for eyen a few days. Two African trilnis 
did recognize some s(H»ial uses of tobacco, in acklition to the underlying 
motive of physiolo|2^cal satisfaction. One of these (l^roups, the Bushmen- 
hail incx)r|H)nitcMl tobaccfHsmoking into some of thcir|fciK)rtant social 
rituals. Damon concludes: "On the whoU*, among these seven societies 
|)ersonal gratificati()n is much stronger than social influence in 
maintaining the smoking habit.*' 

IVTsonai gratification is often not considered a socially acceptable 
motive for drug use in the lIniU»d Sbites {10) artd |)robably in many 
other West^jrn industrializint (Mijtures. The soHtallc^l Protestant work 
othic is harsh towanl such hexlonistic motives and is likely to Ik* much 
milder toward social motives. Perha|)s we in industrialized cultures 
may have cultural *'blind(^rs** to the physiological |)leasures of smoking 
and a special cultural novA to em|)hasiz(» swial uses of smoking, 
Although nMumt scientific res(»arch on sntioking has IxKm moving aWay 
from the lQng-def(*nded noliorv that cigftretU^s |)r(Hluc4» only a 

-psychological dependence ahd U)wanl the idea that they produce a 



physiological de^Kindence (75, «if). Cojiveraely, 4)erhap8 aojne of the 
primitive groujfa have biased against recognizing the social uses 
-of tobacco and culturally predisposed^to acknowledge the physiological 
pleasures of smoking. . v 



. Rtcommendatlont for Putun Research 

Specific, recommendations about future research were made at a (ew 
points in this selective review of the literature, but several general 
pfihta which echo the advioe of other-authorities {19, 22, !^, 6H) shouki 
be stated. There are multiple, psychosocial influences pn cigarette 
smoking. Multivariate research is needed wit]i as fnany as|)ossible of 
the ^nown factors measured within any one projeoir^ly multivariate 
research can begin to deal with the problems of substantial intercorre- 
lations and interactions among predictor variables. Large samples are 
needed for reliable multivariate work. Lif'^-span longitudinal projects 
are much more valuabfe than one-Shot cross-sectmnal studies. The 
small amount of longitudinal data already gathered has given us our 
most unambiguous and interesting information about psychosocial 
itifluences on smoking. 
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' Introduction 

Since the health consequences of smoking became more evident in the 
early 1960'8, the development of t^chiniguea to aid smokers to quit have 
proliferated. The methods have rangei! widely from gimmicks •and 
over-thQ-<!Ounter cessation aids to formal programs and clinics {S68, 
S761 Thus, the concerned professional or layman with an interest in 
assisting smokers in the process of cessation may find it very difficult 
to decide which intervention strategy is best or most useful. The social 
relevance of the topic has focused much of the effort in the field 
toward clinical presentationjTof y/hd^ logically appeared to be the best 
withdrawal techniques or strategics rather than toward careful 

* research to deiine what strategy, method, or [irogram is most effective 
in producing long-term successes or [)ositive changes in smoking 
behavior. Remarkably, a wide variety of interventions has been offered 
and recommended to the [mblic, but outcome data needed^for critical 
appraisal ofwthem are scarce. / 

The task \>f evaluating the relative efficacy of programs and 
techniques has bt^en very adequately done in numerous past and recent 

* reviews (n, 29, 17 U 2(XK m. 226, 280, 2^5, 366, 368, 376, 
Therefore, this review can be selective in order to allow discussion of 
critical topics and encourage new developments in the field. The reader 
is referred to the other available reviews to obtain a more detailed 
discussion of topics that are here given brie^ treatment. 



MethodoloQical iMues 

Any reviewer of the \iterature on strategies to modify \oaokmg 
bchavjor is faced with tl^e difficult task of sorting through outeonje 
research that i is [Kirme^ted by ^many methodological flaws and 
deficiencies {21,, 26, 22k. '^6, 366, H6H, 376). Despite the facta that 
smoking l)ehavior offers an objectively measurable target behavior, 
that potential treatment pai^Ucipants are numerous, and that the 
normal treatment context affWds the opiwrtunity for both good 
internal and external validity ^^>0, 226, 393),^ a number of 
methodological inadequacies continti^s to plague the (ie\(k{26, 29, 226, 
368, 376, kl3y Therefore, the mothod(?logy and design problems that 
most commonly limit the appraisal of existing outcome data will be 
briefly summariztnl. Anyone concernecUwith smoking withdrawal 
programs or research, however, should ref^ to other comprehensive 
evaulations of these issues presented by Bernstein {21^), Schwartz {366, , 
376), Lichtenstein and Danaher {:226\ and the National Interagency 
C/Ouncil on Smoking and Health s (NICSH) GuMinenfor Research on 
the RffeciimneHH ofSnwking CeHHalum F^>graim {27^\ 

The most |K^rvasive problem in the evaluation of outcome data from 
smoking cessation programs is th(^ validity of the treatment rifesulta. 
" Almost all clinics and research studies have relied prirHarily upon 
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unverified self-reporLs of smokinK a<s their critical dependent measure. 
Unforl^unately, the verbal or writttm requests for estimates of number 
of , cigarettes currently smoked |)er unitjof time depend upon the 
participant s accuracy and hont^ity (m), are subject to nonspecific 
demand characteristics (especially during and after treatment) {^26\ 
pnd appear to be highly influenced by digit-bias (that is, given in 
' multiples of 5 or 172 pack^units) One study collecting global 

estimates under different conditions on the same day found question- 
able reliability H2Sy Thus, studies lulled only on global, unverified 
self-reports of smoking behavior must be viewed with skepticism, ' 

Because of these factors, the rate measure based on such global 
estimates tends to be more an ordinal than a ratio variable , (5M), 

\^ Nevertheless, rate^per-unit-of-time data often have been preferred 
over the dichotomous abstinent-nonubstinent or percent-reduction 
categories, which clearly re<iuire.the use of leds powerful nonparame- 
trie statistical analyses (226, 896). The use of self-monitoring 
recording has been recommended in various forms {109, 198, 226, 250, 
272) and commonly used in many studies to enhance both the reliability 
and psychometric qualities of the rate data. However,^ the procedure is 

^ known to be reactive {198, 250), is still susceptibk to the dematid 
characteristics {19S, 226), a^d tends to underest^ate the "real" 
baseline or foUow-up rate {109, 198, 226, 250), 

Studies not relying on smoking rates as the primary dependent 
measure have commonly utilized various and often undefined success- 
failure categories to minimize the problems of self-report data {24, 
366). Standard categories have i)een suggested to avoid ambiguity 
{272); however, the primary evaluation of treatment-results based on 
abstinence 3ata can l)e recommended for several reasons. . First, 
abstinence is the primary goal of almost all smokers seeking treatment 
{21 25, 40, 171, 226, 866). Second, fol|ow-up data on smokers have 
indicated that most smokers who fail to attam abstinence eventually 
return to baseline smoking rates '(i?^, 26, 171, 251). Third, analyses of 
rate data can yield statistically significant treatment effects even with 
a clinically insignificant fi^ojwrtion of participants abstinent at follow- 
up {251,, 366, 376). Fourth, al)stinence rei)orts are less susceptible to 
nonspecific demand characteristics and the reactivity of self-monitor- 
^ ing {226). Nevertheless, when derived from reliably collected self- 
monitoring data, cigarettcs-per-<lay rate data or the more precise 
percentage-or-baseline (current smoking pretreatment smoking 
rate x 100) variable {199, 2(H), 226) can lye very helpful as secondary 
measures for tel^ting finer theoroticul question{t with parametric 
statistical techniques {24, 200, 226, 272). Because treatment will often 
produce a markwl, fKwitive skewness in the distributions of rates (that 
is, greatly increaseil fn^iuency of rates at or near zero), care should be 
taken to^test the homogeneity of variance and to appl^ransforma- 



tions m necesaary Ixiforo utilizing analysis-of-varianCo procedures, 
especially with cell frequencies of unequal size (72, 292, 4^5). 

Optimally,, selj-report daUt on smoking should l>e validated by an 
objective measure. False re[)orting ha.s now been documented in both 
children {99, 15^, 262) and adults in cessation programs (^7, 82, 178^ 
283). Natural-environment informants or observers have been recom- 
mended and used in *many studies, but the systems are reactive, 
difficult to maintain, and, owing ^o {>9ssible collusion, have question- 
able validity U7, 226), Bioclv^mi^c^l tests for objectively measuring 
smoking exposure are clearly more desirable. Measurements of blood 
fearboxyhemoglobin (COHb) (67, 192, $20, SSO, S97, ^7) and thiocya- 
nates (SCN Jin biologic flhids {18, 75, 8S, 238, 299, S()0, m) have 
been demonstrated to be reliable indicators of smoking behavior 
Concentrations of carbon monoxide (CO) in alveolar air is directly 
proportional to bloo<J COHb concentrations {61, 320, 330, 397) and has 
been recommendcni as a siriiple validating tool (208). However, CO 
concentrations have a very' sliort half-life {330, 397) and show high 
diurnal variability {61, 258, 330). Thus, SCN concerilrationa that^ave a 
biologlelh&lf-life of approximately 14 days {299) are more suiteiKfor 
validation^self-report.s^^7. 5^, ^3, i2i). Determinations of spurn 
^SCN have been more'common {^7, 5i, 83, ^3), but teats of,uri|je^ 
saliva are also i)ossible an^ may l>e more practical in 'many climcaj^ 
settings (i^, .9.9, 262). Unfortunately, COHb levels are affected by 
various environmental exfxxsures {1.92, .W7, i27^ and SCN concentra- 
tions can be elevated by diet {i7). Singly, however, they provide a 
crude measure of smoking rate W^3, i2i) with adeijuate discrifnination 
between smokers and nonsmokers; together they appear to provide' a 
very {)Owerful test of iJbstinence {i23, i^i).* 

In summary, rt^searchera should l)e aware that uncorrobort^ted self- 
reports may lead to an overestimation of success, es|)ecially in 
situations where subjtH'Ls are under social pressure to i\u\X or to re|;)ort 
quitting. The additiojri of objcnttive biological assays can help to 
validate self-report data and improve the ability to assess outconjp, 
using the self report als a low-cost, ea^sily obtainable, dependent 
measure. 

In addition to the problem of (juestionable validity of self-report^ 
. that 'faces all researchers, various' design deficiencies also plague the 
field {2^: 2(H), 226, 272, 30/,, 366, 367, 376, 398). Firs^, attributions qf 
causality of outcome results to indc^^wndent trei^tojent factors are 
virtually imimasible without systematic designs," including appropriate 
experimental controls {21^, 56, 391). Initial derhonstrations of efficacy 
may 1)€ evaluatinl relative to commonly ext>ecte<l norms of success (2^, 
SOi)\ such clinical demonstrations must then l)e replicated versus 
appropriate* icontrol conditiotis^ e8|)ecially attention-placebo controls 
{2i, 26, 200, 226, 230, 2Vk i!r>l, 272, 301,, 366, 367, 370, 398). Few 
procedures or prognima develo|KMl in clinical settings iiave progressed 
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to expfjrimental validation (U, W, m, m, S67, m, 398, 1,18). 
Moreover, Straita {39H) has su^fgesteil that the iJtreniflh of laboratory 
research involves testing more complicate<i questions than ti^atment 
efficacy. Factorial designa enable one to evaluate 8|)ecific treatment 
effect*, as well as more complex multidimensionar and interactional 
effects an(] thus permit the 3in(iulteneoua testing of several theoretical 

Systematic treatment evaluations must also indude comprehensive 
and adequate follow-up of participants {2Jt, 26,J7l, 272, 366, 368, 376). 
Almost all treatmenUs art; able to show dramatic post-treatment 
effects, but rapid relapse in most partici|)ants has been the norm {170, 
^ ^171, 1151, 366). Thorefort!, no treatment^can be adequately evaly^ted 
without long-term follow-^p data. Recidivism tends to be the greatest 
during the first 3 to 4 months jiftor treatment and relatively' slight 
after 6, months {170, 171), but a' 1-year follow-up remains highly 
recommended .V6'6', .y76'). 
Comprehensiveness of follow-up is as important as length, if not 
^ more so. Schwartz {366, 368, 376) has strongly emphasized that all 
participants, including early-treatment dro|>ouJi», should be used in 
computing treatment effectiveness. Additional analyses of subjects 
completing most treatments are useful to clarify theoretical issues {2i, 
226); however, the relative] efficacy of the proce<lure shoVild be judgfcl 
on the 3trict*ir stiiadard (272, 366, 308, 376). Eollow-up results based 
only on participanUs who respond or who a/e readily available are 
especially gusi)ect {21,, 272, 366, 368, 376). 

The final issue that commonly affects outcome data frorn smoking- 
modification studies involves the replicability and generalization of 
results. Programs and studies with reportedly very similar procedures 
have produce<l highly vainable patterns of results {2J,, 26, AO, 171, 200; 
226, 2S0, 366, 376, J,13). This, it seems, is due in part bo tjfe variability 
introduced by small samples and population differences {21,, 171, 226, 
272) and the inadeijujicies of theoreticiil models guiding the descrip- 
• .' ^iops of treatmenJL variables {21,, 272, 306, 398). Ip an effort to minimize 
these deficierlcies, "the NI(3SH GuideMnea {272) stress th^ need to 
d(}scril?e completely the recruitment and selection of participants, their 
characteristics, and the siK^ifFcs of each"as|)ect of treatment, Reutzer,^' 
eTal. {Sm) have also discussed thb problems of «ncontrblle<l variability 
frohn group treatment an4 inex|)edenc(> of the therapist or expori- 
menttiT. ^ • 

Thus, conclusions reganling the relativcreTficacy of treatments can 
be rpliably .rniule only when methcnlologiwil ^leficiencics are at a 
. mmimum {272). The quality of the data has improve*! markedly since 
the early reviews {21,, 2(H), 36(f), byt almost all studies remain deficierlt 
in some respcict (368, 376). Wany programs have coll(«cte<l little or no 
' - ''objtictive follow-np daU, and ihff liu;|{ of methcMlologiCiil rigor 
compromises Che results of many* others that have. Therefore,'t)ased 
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upon current data, the replicability ami general utility of almost all 
procedurea can be only tentatively aaaetmed. 

R«vl#w of Qen#ral, Nontp#cUlc Intorvontlont 

A variety of inter^rentions has l)een developed and offered with the 
primary goal 'of aiding a group of Hmokers to become nonamokers 
rather than teating how the procedurea may work (598). Varioua 
reviewera have analyzed the data on thia type of interventioi^ which 
includes public service^and proprietary withdrawal clinics, individual or 
medical counaeling, and large scale coronary prevention trials. Except 
for the coronary prevention triala, the clinical-treatment focua of theae 
interventiona haa reaulteil in multiple uncontrolled clinfcal replicationa, 
often without adequate outcome data {2U, 171, 200, 2^5, S66, S68, 
S76). Additionally;' thtj vaat public health 'campaign of recent yeara 
ahould be ,fx)n8idere<l aa a special class of general, nonspecific 
interventiona both to prevent smoking onset and to stimulate cessation 
(4?^, 200). 

Public Health EducationaK Campaigns ^ 

The" public health campai|fn against cigarettes haa produced notable 
changes in public awareness of the health consequences of cigarette 
smoking {175, 269, 271, k22). It appears that the dramatic changes 
noted in adult smoking, especially among middle-age<l males and 
certain professional gn)up8 {H6, 100, 121, 271, ^1), can bfe attributed 
largely to the effectiveness of information Ai{ educational campaigns 
since J1964 {ISO, 270). Moreover, W-arner (iW) has estimated that the 
effect of si)ecific **evenUi/' such as the 1964 Surgeon General's Report, 
on cigarette consumption (mean number of cigarettes consumed per 
day) may appear small and tranaitory, but that the cumulative effect 
of persiatent publicity api)eara to have re<iuced conaumption by 20 to 80 
percent below its predictcni 1975 level. 

More specifically, O'Kc^efe {2Hi), in a study on the impact of 
television anti-smoking commercials during the late 19608, revealed 
changes in attitudes and rtifiorteil re<luctions in conaumption but little 
direct impact on smoking cessation. Forty-tWo i)eroent of those 
motivated to quit felt the cnmmeriMala acteil as an incentive, but only 1 
|)ercentt>f the ex-amokera criHlited the ^x)mmercials.with helping them 
*quit. Similar minor effcicU? |Were noted in a smaller trial with anti- 
smoking (K)ftU»r« (.5). Ryan (.V.M) n»iH)rUHl the results, of an entire 
community's attempt lo quit in 19^0. fhirty-wwen jwrcont of the 
adults attert^pteii to quit, and 14.2 |M»ra»nt of the mfdes and 3.9 j>erpent 
of the females wen* still rc»iK)rting abstinence 7 months latjor, with 
higher socioeconomic 'gr(Mips Inking mon) succetoful. The Avdel 
smoking projwt (.W) also H<H^m<Hl to have prmluoeil small but 
meaningful changes ih both srpokin^ attitud(*s and behavior wjth a 



worksite campaisrn. Theae 8i)ecific and general reaulta of the public' 
health campaijfns apjHjar very similar to other British and 
^ worldwide experiences (/^f;, jfo/). 



Public Service and Proprietary Clinics 

It is interesting to note that BernHt^in's (n) comment that the 
educational campaigns have affected research and clinical activities ' 
. more than smoking K'havior still seems valid. Public service and 
proprietary programs have proliferated since 1964. Schwartz and Rider 
(576') have provided a summary of the published and unpublished data 
on these types of programs. Many such smoking- withdrawal clinics 
offered by volunUry agencies have l>een int«trmttent -and rarely 
evaluated. The group program of the American Cancer Society (ACS) 
{a, S, 160) and the 5-Day Plans of the Church of the Seventh Day 
Adverttista (asa, i!5.i, m) have, however, remained very active in 
providing public service treatments to smokers. Unfortunately, while 
the two programs together have probably heljied more smokers than 
any other organized effort Sh'M, ,m), only limited published 

outeome data art; available for consideration. 

The 5-Day Plan has become sUindardized and involves five 
consecutive 1'/.^- to 2-hour sessions focusing on immetiiate cessation, 
and dietary, physical, and attitudinal changes to reduce withdrawal 
effects (252, 251,). Because of its clinical fooUs, almost all evaluations 
have l)een without controls (117, Hd, n?, IJ^8, 21S, 252, X5S, 267; 
m, S66, H76, WS, m), go<Kl im|ne<liate abstinence rates of 
approximately 6() to HO |)ercent, but with an approximately 50 percent 
relapse by 1- to .%m(^nths iwst-treatment: ynfortunately, clinical 
claitfts of abstinem* i^mong ;« to 40 })ercent of participant* beyond a 
year poat-treatment (n6, 11,7, IkH, 25H) are markedly discrepant from 
other clinical demonstrations {21H, 267, 29H, H61, m). Guilford's 
comparative study of the 5-Day Plan {1H7, IH8) found abstinence rates 
of 16 to ^) pcrc-ent at 1 year that may not differ from unaided attempts 
{IS7, m, U2). Neverthele^^s, the program apj)eare<i to be mprfe 
successful with'males (l.n, ml 267, m) and when higher expectation 
of success was re|)ort«Ml by participants (.SOI). Reaultfl of all studies are 
based ort unverified self-reporta, often only (rom subjects completing 
all treatmontfl {.m, S76). 

Available 'long-te'rm Aiwtinenco outeome data on 'the ACS group 
programi (2, .?) also apfKjar to Im; somewhat disapfwinting. The gne 
available evaluation of the ACS groufw, wJ\ich focu^ on inflight 
development, gn)up «up|H)rt, and self-atilecte'd cessation techniques, 
was c^nductcil on 29 clinics in I^>8 Angeles from 1970 to 1973 (SlU). 
Telephone follow-ujm wen; completeKl on 354 subjects selectetl from a 
random sample of 4«7 of the original 944 F)articipanU. Alwtlnende ratea 
Imsed on the total randon;^ sample were 41.7 jwrcent at jHwt-treatmmit, 
aijd 80 percent at (Kmor^h, 22 jKircent at 15i-month, and idjy percent at 
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18-month follow-up iH)inUs (x?^5, .US, .17^), In the auksample gmup of 
354 tJ.ubjectH who wert^ conUicUxl (SIS), 28.4 iKircont of the malea and 
20.3 percent of the femaleH roiH)rtiHl al)Htinence. 

Other clinic^ with Himilar or more elalmrate formats have re{)orie<l 
fairly equivalent outcome data Hlf H2, lU^ t58, 17H, 2lS, 27k, '^.Hfi. 
2m, m m m W\ The SmokinK Withdrawal Study Centre in 
Toronto [HI, H2, H7H) u*He<l comprehensive educational groups with 472 
am6^ej* and obtaintxi Hucces«ful abHtinence in 28.6 i>ercent of all 
participanUs at l~year follow-up, with ;t3.9 jwrcent of the men and 20.8 
perct»nt of the women l)einK HuccesHful. However, carboxyhemo|flobin 
(COHb) aiWv»«menUs reveale<l that 22 of the 107 (20.6 percent) reported 
ex-Hmokers had levela over 5 j)ercent, which Htronffly suggested 
smc^ing. A 5' percent (juit rate wjus note<l among a no-treatment 
control gmup. In a |K)pulation bjtse<l sample, Isacsaon and Janzon {17H) 
were able to produce akstinence during an intensive 6-week program 
among 31 of 51 participants (60 j)ercent), with 17 (33 percent) 
remaining nonsmokers at 8- to 9'month follow-up. Atetirtence was 
verified by (X)Hb deti^rminations. West and his colleagues [IfSS) 
followe<l up 669 smoking-cessation clinic participants 5 years later and 
found l7.8'[wrcent of the contacted sam|)le re|K)rting abstinence. 
Approximately two-thinls of th(xse who had quit during the clinic had 
returne<l to smoking, while only 8 |)erc^mt of the unsuccessful 
participants were n?|K)rting al>stinencx? at follow-up. Older males who 
had lighter smoking habiLs and more Stable envimnments appeared to 
be most successful. Res<?arch clinics (to l)e discussed in more detail 
elsewhere in this re|)ort), offering similar treatment formats, have 
rei)ortc<l similar 15 to 20 |K»rt:ent long-tprm abstinence among 
particlpantjs (HI^l, H7H, H7k. tiH2\ 

In light of thesis data on public service and research withdrawal 
groups and clinic^*, the claims of more impressive results by proprietary 
' pmgrams must Iw viewtHi with c4iution (//«, 2y>\ Schwartz and Ridet- 
(,?76') reviewcMl a variety of unpublishe<l^Iata on cx)mmercial methods, 
but only K^w publishe<l evaluation of a commensal method is currently 
available. In this study {U)k\ rtM^onls of 558 participants Tof the 
Smok binders program in 1971 were examine! and a 3V2- to q^ye^u* 
follow-up wjis atU^mjJt^Ml on the 385 (70 ifcrc^mt) who were not smoki^^ 
at trt^atment termination. Only 167 (43.4 percent) were Contacte<l; cflf 
these, 57 jwreent of the males and Jtt) pc»n'ent of the females were not 
smoking. 5^*hwartz and Rider (.V7^/)'not4Ml, however^ that, even if the 
smoking raUm^)f thosi? cotiUu^UmI at follow-up atx^urately rt;pr<iwmt the 
total flUCHX'ssful sam|)le, the long-U»rm sucx-x^ss bafl<Ml on all participants 
(including treatment drofHuits) would Ik* alM)ut 27 |)ercent rather than 
the n)()brted 39 per<»t^nt. As th(^ mdti and women Were n»|K^te<l \a} have 
been auput cMpialJy sueo'ssful at tmitment U>rmination, the jiigher 
followMM) flUccx^ss raU) for males would still iWH^m valid. 



In viewinjf the daUi from many dinkn relative to the 16 to 19 jKircent 
auccesH at 1-year follow-up note<l in Ouilford'.s (/.V7, ISH) and Schwartz 
and Duhitzlty's (.i7.i^ m) unai(le<l control grouixs, the impact of many 
jirof^ramH ap^K'anf t<)Jiave l>een minimal. Bernstein's (U) conclusion 
still seems valid: cl^cij can serve a very useful puri)08e when more 
effective m<Mlificatior^techni(iU(5s are dcvcloiHjd for general distribu- 
tion, but uncontrollwl use of nonvali(late<l notions cannot refine those 
procedures. The attempts to analyze more carefully the clinic format 
has pnMluced some enlightening daUi (Ht, H2, IH7, ISH,' 178, SIH, SItl, 
SHI, S7H, S7k, .m>, Ml, HH2, m). Ix)ng-term resulLs imply that" males in 
these clinics fare Initter than females during maintenance {HI, 82, IS7, 
1.S8, 267, .H^l, :{7H, WH, JtHH). Moreover, the comprehensive follow-up 
and physiological validating of some studies (81, 82, 178, 37S,.S7Ii) 
highlight how hiiHleiiding early suceess bjise<l on self-re|)ort8 carv be. 
The placebo effe<:t AioUmI in control groujKs highlights the fact that 
many of the treatment effects of clinics remain undefined {S7S, 37^). 
More effort should f)e mUde, therefore, to evaluate on-going clinical 
activities so that ^searchable hyiMJtheses can be illuminated for 
further controlle<l study (24, 39^). ^ 

Individual and Medical Counseling '■' 

Smoking-ceasation counseling by proftissio'nals in private practice is 
known to exist, but pul)lishe<l data on iLs efficacy are very nireAA 
r«|M)rt on two psychotherapist-led gnmps suggests that l^ng-t^ 
therapy may help some smokers (39); however, the a)st of such 
treatment would stH?m prohil)itive (2^5). In controlled studies of the 
tyiMi of individual and group counseling formatjs that could l)e easily 
and less expt^nsively (Ii8seminate<l, S<;hwartz and Dubitzky (373, 37^) 
and the American Health Foundation (380, 381, 3H2) prmluceil 1-year 
abstinence ra^es ranging from 13 -to ;«) jKjrcent with no clear 
HuiHiriority for mdiviflu'al or grouj) therapy. While incijyidual counsel- 
ing styles seemtMl to aff<M't initial success and dro|K)ut rates, there were 
no differences in effectiveness'during follow-up 

Since smokers have l)ecome almost uniformly aware of the health 
risks of smoking (2(}9, 271, 1^22), they view the physician aik^ftn 
i'm|M)rtant jwrson in the (|u it-smoking <ie<;isi<)n (271). However only 
alM)ut '25 {X'HTnt of smokers surveytMl in a Rational telephone interview 
re|M)rte<l having l>een advis«Hl l>ys their physician to quit (271). Almost 
all physicians an; convineinl of the health con«4!<pien<M;s of smoking and 
have mmle drafViatir chi^nges in their own smoking (I2t, I^l), but man^ 
8oem relucUint to confront their smoking paiients'until atiriou^ effects 
are prew^nt (r,r,, 338). N<^vertholefls, numerous studi«« of ox-smokera 
have shown that linking the incrt>jUM; of symptoms, such m amghingor 
bn^athlesanesH, to smokinjj w»w a major prticipibint for unaided 
quitting (51, 128, 150, 152, 190, 294, 389, 390, 399,400, U8, m). 
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'Rose {SSS) and Lichtorwtoin and Danahor {227) have reviewed the 

iHaue of physician counselinK and its efficacy. In general, it appears 
that physicians have l)een diHcouragedJrom this n)le (SS8) and are 

effective as counselors only when dramatic symptoms are present (227, 
Several uncontrolled studies, done primarily in Kngland, have 
shown varying successr. Karly studies in this country showed minimal 
effects (2Uf ^'^'A Studies tibnmd, on the other handr have evaluated 
several imi)ortant asj)ecUs of tbe process. Porter and McCullough {S12) 
produced only 5 |)ercent alwtinenco at 6 months in a brie fly-eounse led 
group, while 4 iHircent quit in a raWlomly definwl uncounseled group. 
Handel reported more impresAive results from one Ifrief session 
with 17 of 45 (3H |)ercent) males aVid 6 of 55 (11 per^^^nt) females 
rejmrting abstinence at 1-year follow-up. When patients presented 
current respiratory symptoms, Williams [W) and Burns (5i) found a 
higher response to brief counseling. Burns (5i) reported 35 of 66 (53 
jHircent) males and 9 of 28 (32 |H»rcent) females reporting completely 
stopping 3 months after the visit Similarly, Williams (I^IfS) found that, 
of 204 patients routinely counseled, 59 of the 160 (37 {Kircent) who 
could 1m* contacted at 6-month follow-up were n^jmrting abstinence, 
with males and females Inking almut ecjually receptive. ^ 

Some of the variability of rt^simnse may \n\ due to individual 
physician styles. PincherJe and Wright [302) followed up a total of 

' 1,493 Imsiness executive smokers Cor 1 to 2 years after a regular 
physical where siYiokingn^essation advice was given. Thirteen percent^ 
re|K)rte<l (juitting and 11 |)ercent indic4ited a re^luction in rate of 30 
|)ercent or more; however, when the results were analy/xnl acroeh 
various physicians giving the message, success ((juitting or 30-f 
jKir^^ent re<lucti()n) ratios varie<l from 35 |)ercent to 17 percent. In a 
similar follow-up of antismoking advice given duiwg annual physicals, 
Richmond found 118 of 54,3 (22 jKirceTit) quit .for at least 1 year; 15 

* substMjuently n^laimMl, leaving a long-term success ratt» of 19 j>ercent 
(329), Unfortunately, no physician-e()Utis<»ling study has utilized 
techniques to validaW self-reiK>rUMl Inihavior change. 

('ortsidering the brief nature of the (U)nUict and the lack ofsi)ecific 
maintenance follovy-up, the r()jH)rte<l rates of abstinence seem encour^ 
aging. A study by {3lf) htus suggeste<l thai Iwth a physician's 
message and counsi^ling by a health professional ill a white coat were 
jmi)^[)rtant in pnHlucing cf*ssation, also suggesting that health pmfc^a- 
sionals other than physicians should In^come more involved. Peabody 
[291) rv\)i^vUii\ that with a welMl«veloi>e(l program, 25 jHTamt of 
smokers Will quit after the initial counseling, 25 iK^rcx^nt will quit aft^ 
several ^tti^mpts, 20 jH^rcent will eventually stop with difficulty, and 
only 30 jHTcent will nevt^r r<»HiH)nd. These exjHM^tations may Ik* high for 
a general patient |K)pidation, but cessation data on si>ecial groujw of 
patients with current mcdicfal problems relate<l to smoking are 
encouraging. 
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Ptttienta" hospiUlized with thoir firat myocardial infarction (MI) 
provide a dramatic example of this. Thirty to fifty percent of the 
smokers in this group jxirmanently stop smoking after only routine 
, advice .(-4, //, 6"^, Ihi, HHH, m, m, ml Follow-ups on hundreds of 
such patienta reveal that relapses back to smoking are uncommon, with 
60 percent quit rates often maintained for 1 or more years (//, 68, SS8, 
JfSO, J,S2). When more intensive counseling and active follow-up 
support were undertaken in a study by Burt and associates {52), 70 of 
114 (61 percent) of cigarette smokers and 9 of 11 (82 percent) of cigar 
and pipe smokers stoppetl smoking after hospital izaU^n, and only 19 
(15 percent) of Ihe smokers made no changes. At the 1-year follow-up, 
9 of the immediate quit group (11 percent) and 13 of 22 (59 percent) 
who quit later relapseil, leaviog 79 of 125 smoking (cigarette, pipe, or 
cigar) patients rep<)rting abstinence (63.2 percent) with 27 (21.6 
percent) having reduced. Among 120 patients given conventional 
advice and not followed up in the special clinic, only 27 of 98 (27.5 
percent) of the smokers were- reporting abstinence and 27 (27.5 
percent) reporting reduction at the 1-year follow-up. 

Thus, physicians and other health professionals have great opportu- 
nities for anti-smoking counsefing. Both Rose {SS8) and Lichtenstein 
and Danaher (22^) warn, however, that the private practitioner should 
avoid unrealistic expectations and underestimations olT^e time 
required. Various guidelines have l)een offered on the office'manage- 
ment of cigarette smoking {tlH, tl5, 166, 291, 307, 309, m); 
Lichtenstein and Danaher (22?) provide a comprehensive format and 
Suggestions. Clearly, heajth care professionals can play a dramatic role 
by being nonsmoking models, by linkihg current symptoms to smoking, 
, and by aiding smokers in the decision to quit alone or with additional 
help. But as Rose (338) and Lichtenstein and Danaher (22?) have 
pointed out, a<iditional re^arch is needed to test techniques applicable 
foroffice-gnideil cessation programs. 

Large-Scale Coronary Wevention Trials 

Mi(l(lle-ag6d men judgtnl at risk bMt not exhibiting coronary heart 
disease (CHD) provide a sp<Krial challenge for smoking counseling (336, 
33?). Sinct! cigarette smoking, to'gether with serum cholesterol and 
bhxKl presfture levels are c()nsid(lre<i the major risk factors for CHD (36, 
j2(J), i)^>veativo trials have atU>mpted to ro<luce the incidence of CHD 
in stdvly samples by using a multifjictor approach. The Cx)ronary 
IVevention Kvaluation r>n)gram ^391, 392) was an initial 7-year 
feasibility test of this appmat'h among 519 comnary-prone men aged 
40 to 59 at intake. Only 116 of the original 191 smokers remaimnl active 
in the stu(lyrinirivmor«> emphjisis wjis given to nutritional counseling 
than to smokinjf c(>nns<>ling. Nevertheless, 4J{ of the 116 (37.1 percent) 
remaining smokers eventually stopiMMl smoking. 



Subsequently, other trials were initiated in Europe {U9), Wilhelm- 
aen {^9) established a connprehensive cessation progranfi for use in^a 
field trial in Sweden {HOt but long-term results are not available. I/i a 
controlled trial of the effects of anti-smoking aiivice among ^470 > 
coronarysftTone London xivil servants (5:^4), 51 |)ercent of ^e 714 
randomly assigned to anti-smoking clinics stopped smoking by the end 
of 1 year Only 31 percent were r^^porting complete abstinence, as 
many converteii to pipes and cigars {SS8). In general, the preliminary 
results of the Europeah multifactor prevention trials are only 
moderately successfdl. with abstinence in 16 to 28 percent of the^ 
smokers after 1 year (.^^9). 

In 1972 the Multiple Risk FacU)r Intervention Trial (MRFIT) was 
initiated in this country {265, 266). One of the largest and most 
ambitious of the multicomponent efforts to influence cigarette 
smoking behavior among middle-aged men, this smoking intervention 
attempt is occurring within a broad 6-year a)ronary prevention 
program also intended to re<luc<Wrum cholesterol and blood pressure 
levels in over 6,000 men aged JiT to 57 at increa^d risk o^ coronary 
disease UlO)^ Initial intense intervention involving multicomponent 
group or individual sessions pro<luced abstinence in appro j^^i ma t^ly 43 
percent of the smokenv by the first annual examination (280). 
Biochemical assessments are Ix^ing made to validate the se;[f-report 
data. Continue<l intervention and maintenance contacts have produced 
successful cessation in other participants who had not formerly quit 
and in participants who had returne<l U) smoking 

Two studies hkve focuso<i on total |K)pulations rather than selected 
high-risk gn)U})H. The North Kareilia Project {20^, 316) has been 
providing^ a comprehensive community program since 1972 to reduce 
the very high rate of c^irtlioviiscular disease in eastern ^inland. By the" 
end of the first year of intervention, the proportion of males age<i 25 to 
59 in the North Karelia district who smoke<l (lecrease<l from 54 percent 
to 43 percent, while female smoking rates have remained at about 11 tx) 
13 |)ercent throughout the 5 ye&rs of treatment. These encouraging 
changes in male smoking l)ehavior were maintained, with the 5-year 
follow-up survey re|K)rting 42 |)ercent of the adult men stHl smoking. 

More specific data are available on the field study conducted by the 
Stanford Heart Disease Prevention Program. An extensive 2-year, 
mass-me<lia ciimpaign {2S^) was presented to two-California communi- 
ties to [Kjrsumie the general public to mcxiify eating and smoking 
behaviors in order to reduce cardiovascular risk. A third community 
serve<l m a)ntr<)l {tOt, 235). FimyUy-fhCi^ l)ehavi()ral cx)unseling {101, 
iU7, 25H) wjis offen^l to two-thinls of the high-risk subjects in one of 
the mtHlia communities. Thre<^ years aftt^r the program starte<l, the" 
proi)ortion of smokers ha<l (k^cre^us<Hl by 3 plerccnt in the control 
community, by K |H»r<Mmt in the media-only community, anil by 24 
iwrcent in the media-plus-counseling communities {lOl.JtJ^t^, 259). Fifty 
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percent of the high-risk smykera receiving faco«to-face counseling but 
only II [)ercent receiving just media, hml quit {101] 2^^259). 
Thiocyanate monitoring waa jxirformed to validate self-reports. 

When the risks of smoking are ntade more immediate and salient, 
and both skills and 8Up|)ort to change are provided, meaningful 
reductions are pdssible. The multifactor trials reveal that when 
^ smokers are sufficiently educate<l regarding their risks, they respond 
much like the [H>st-Ml patient and quit imm^iately and relapse less 
than would be predicted. The most successful nriultifactor trials have 
involved e>fpensive face-to-face intervention techniques and extensive j 
follow-up contacts (m), 1^10) or costly and well-eonceived behavioral 

. and media programs (Wl^ 201,, 21,7, H16). Hence, more work is 
needed to translate the skills develojHid from these research trials into 
office practice and public health aimpaigns {227, SSH). It should be 
noted that the effective programs involved face-to-face intervention 

. techniques which were both intensive and ex|)ensive. ^ 

Controlled Experimental Research on Intervention Strategies 

A wealth of rejlearch data relevant lo the modification of smoking 
behavior has l)een pnKluce<l. Fkrly controlled research tended to 
. pro<luce unimpressive resulLs {21,, 200, m% Schwartz and Dubitzky 

S7^) (t)nducted an exenrTj)lary study of what ap|>eared to b<9 the ^ 
l)e8t treatment options available in the late 1960'8 {2^, 200, S66). Initial 
results suggested that group or individual therapy had moderate 
effects i/h smoking; but, by |he end of a 1-year follow-up, not one of 
the seven experimental conditionj*was su|)erior to the no-cqntact or 
minimal-corjtaet controls {S7.i, S7i). Recent progress haA begun to 
highlight both what strategies may Im more effective and why they 
may work. Bciuiuse thesf* data have l)ecn comprehensively evaluate^ 
and discusstMl in recent reviews {26, 29, 226, ^^5, S6S^ H76), this section 
will emphasize primarily the major trends in this research history. 

Drug Treatments 

The psychopharmacology of smoking and iLs relationship to spioking 
. behavior and cessation are diseusse<l in some length elsewhere in this 
report and in recent reviews {1,6, 1H6, IHl, lH.%Sj9y \^ile research 
{3^9, S60) wntiriues U) suggcist that there are pharmacological 
determinants for smoking, the identification of chemical agents either * 
to substitut*^ for smoking or to minimize withdrawal symptoms lifia 
been frustrating and difficult (J.W; IHt, IHS). 
\ Pearly rewiart^h on I/>l)eline as a nicotine substitute was equivocal {21,, 

£00, 366), The utilization of the substitute in a clinic format seemed to 
at least enhanc<^ short-term effeotivenejw* {93, 31,1), but'the double- 
blmd study by Davison and R^wen (77) indicate<l that I^)beline was no 
more effective than an appropriate placelx). More recently, a nicotine 
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chcVing tfum haa been developed and tc.ste<l a.s a cessation aid {U, 102, 
/0.V). Double-blind studies usinf? the jj^um in cessation clinics suggested 
that it is significantly more effective than placebos (4/, 185, 283, 352), 
but, beyomi the control of withdrawal symptoms (36^), its, effecta 
appeared to lie a small comi)onent in. the overall success {352). 

Combinations of drugs U) re<luce withdrawal symptoms have been 
uaed in various clinics {IHO, 3J,l, m, HO); however, the doilble-blind 
study by Schwartz and Dubitzky {H73, 37U) of meprobamatti with and 
without individual or group tJ\erapy suggested that the placebo, if 
anythmg, was more effective. While all treatment conditions were 
mitially superior to (juestionnaire and soreenetl no-treatment controls, 
the prescription-only and pre.Vription-plus-individual-counseling had 
lower (8.3 percent and 13.9 percent) abstinence rates at 1-year follow- 
up than the controls (16.7 and 19.4 {HJrcent) {373, 37/,). 

Other chemicals have been teste<l in Kurope with some initial awceaa 
{136, 363), but additional evaluations are nee<le<l {136, 376). Rosenberg 
{3W) re|K)rted initial success in re<lucing corisumption in a double-blind 
study of an antismoking chewing gum that caused an unpleasant taste 
when tobacco was .HHkstHiuently smokcHl. The gum's efficacy as a 
cessation aid was not tesUxl. Current data suggest that the usefulness 
of pharmacological cessation aids has yet to iie uneijui vocally 
demonstrated. While aids such na nicotine gum may be useful in the 
control of withdrawal sympU)ms in some smokers, current research 
suggests that they would nwid U) l)e combimni within a broader 
program to produce and maintain abstinence {136, 352).- 

Hypnosis 

Clinicians have claime<i from 42 U) 86 jKircent of their clients treated 
with hypnotherapy were abstinent at 6- U) 12-month follow-up {66 67 
iUS, 27H, .H5H, 395, 1,29, mi Unfortunately, these claims have not been 
substantiattMl in controlle<l re.sehrch. The early research was chaotic 
and metho<lologically p(K)r, leading Johnston and Donoghue {189) to 
conclude that "there is almost no g(KKl research evidence attesting to 
the efftH'tiveness of hypnasis in the elimination of smoking behavior" 
(p. 266). Moreover, Spiegiil, a leading pro{X)nent of self-hypnosis, 
claimed that the actual success rate may he closer to gQ percent long- 
term alwtinerice {3H7, 388). Orne {285) C()nsidere<J |)oth the theowrtical 
foundations and rtisearch datii for hypnosis and conolude<i that its 
effects can l)est [ky 04iteg<)riz<Hl m a plac^'lM) reS{K)nse which leatis to 
nontraumatic cessation through Iwth the mystique of the procedure 
and the hypnotic suggestions. 

The data fn>m .si'veral rtn-ent studies do not refuU; thes<> conclusions 
Pederson and ass(M>iaU>s {295) found that 9 out of 16 (54:3 f)ercent) of 
the flubj««ct« in a hypnosis-plus-counseling gn)^) wert^ rejwrting 
alwtinence at l()-month follow-up as companni to 12.5 fK-rcent for 
counwding-only or waiting-list control groujw. As there was only 8 



percent abHtinencc' for a group treated with hypnosis only, they 
concluded that hypnoBis c^in enhance the effecta of group counseling; 
alone, it may be insufficient as a cessation procedure. When Shewchuk 
and iwsociates (.iH:i) allowed smokers attending clinics to choose g^oup 
therapy, individual therapy, or hypnosis, 193 of 571 (34 percent) chose 
hypnosis. T^le ^ou\) therapy-re|)ortfcd abstinence rate (49 (Kircent) was 
significantly su|)erior to those of lK)th hyi)nosis (38 jKircent) and 
individual counseling (33 percent) at treatment termirfation. By 1-year 
follow-up, however, all thret* . conditions showed marked relap^, 
leaving only 17 to 21 jH^rcx^int of the participants reporting abstinence. 
While assignment to conditions was self-selected and nonrandom, the 
fivilure of hypnosis to rej)licate eliniail claims remains im|K)rtant. 

Barkley and asswiati^s (IS) found that group hypnosis did not 
sijfnificantly differ from an attention-{)lacelK) control in mean smoking 
rates at any jK)int during treatment or follow-up,J)ut it had more 
subjects claiming abstinence at the 12-w(^ek follow-up (wiht (4 of 8 vs. 
1 of 9). At the 9-m()nlh follow-up, only two of eight (25 percent) of the 
hypnosis subjects were re(H)rting abstinence versus none for the 
control. Francisco*s (105) unpublished dissertation ap|)eare<i to have 
reached a similar conclusion. It has Inien suggested that a 15 to 20 
[HTcent success rate for hypnosis may reflect the ex|xicted pro|K)rtion 
of subjects highly susceptil)le to hypnosis (297), 

Social FHychological Approaches 

IliglHie (159), Uwenthal '^17, 219), and Holers {HS2) have 

reviewed 'most of the data from field and lalK)ratory studies conducted 
to t^ist res|M)nsiveness to ()erau{usive communication regarding ciga- 
^rette smoking. Whih* most studies on smoking have pr<Kluced attitude 
changes without marke<i or lasting reductions in smoking l)ehavior 
(iHl, tH2, 2:it, 2.W, 2kks .m/, :12U hOi), this area of research has clarified 
several basic tw|)ects of the smoking cesvsation pnxress. The Results and 
implicHlions of these studies have Inicn summarized by Leventhal 
217. 21 2l!)) iini\ llogers {.Vi2), 

Janis and Hoffman {tXl) demonstrat^nl the facilitating effects of 
daily telephone contiicts that |R*rsisted well into follow-up despite 
termination of the conUicts. Unfortunately, mean-rate nnluctions 
rather than akstinencc raU*s wc^e n*jK)rted. Rogers anM lussociates (.i^V, 
.?.Vi) have recently d(H*ument(»d the long-term impact of several 
communication strat<}g^ies on smoking Inihavior. They refK)rte<l sig'nifi- 
c^intly hi|;(her abstinence for high-f(iar versus low-fear messages in a 
colleffe sam|)le at 3 month follow-u|) (22 |K»rc(*nt vs. 7 [Kircent), and in a 
community sample at l-y(»Hr follow-np (18.8 |)ercx3nt vs. 0 f)ercent). 

Sue<lfcld*s uncxjKi^'U»d results Svith a single exinmure to 24-hoUf 
wmsory deprivation (SD) are also impressive (VW, W7), In a pilot 
study with five subj(MM>s, four (|uit afU*r tn»atment and wen* niiM)rting' 
a^wtinence for 1 to 3 months af towards (4^W). In a contro|le<l study 




(407), almost all SD subjecta were reported to be abstinent at 
treatment termination, and 10 of 37 (27 percent) app^red to remain so 
at 12-month foUow-upa when only 4 of 35 (11.4 peSent) of contr.>l- 
oondition subjects were reporting abstinence. Recently, Suedfeld and 
Best {W5) piloted a combination of SD writh a complex behavioral 
program involving averaive smoking anc| reported abstinence in four of 
five subjects for over 8 months. 

This latter finding is supportive of I^venthal's i^?/6-, 219) conclusion 
that attitude change without a meaningful plan for action will not 
^produce behavioral change. Hence, additional integrations of attitude 
and behavior change procedures seem worthy of investigation. 

Social Learning and Behavior Modification Approaches 

Research based on experimental and m«^1 learning theories {12, U, 
106, 168, 169, 172) has produced a wide diversity of controlled studies. 
Unfortunately, most of the early^ research on techniques that had been 
successful with other behavioral problems {106) or were derived from 
the principles of experimental {Ksychology and laboratory research on 
behavior change proved to be minimally effective in producing long- 
term changes in smoking behavior. While early reviewers (^, 200, 230) 
acknowledged these discouraging initial treatment results, they 
concluded that the more empirical approach of these procedures made 
them the most promising. Thase hopes have been only partialTy 



fulfilled (24.?, i5/). ^ 

Specifically, many studies have l)een more concerned witli theoreti- 
cal corfipjarisons based upon evaluations of smoking-rate changes than 
with developing techniques with documented efficacy based on long- 
term abstinence data. Techniques were often found to be at least 
temi)onirily superior to control conditions, but the effects either 
vanished during follow-up or no meaningful follow-up was conducted 
{25,.5S, 59, 6i, 70, 107, 1H2, 135, 189, 155, 197, 199, 201, 206, 207, 209, 212, 
215, 220, 221, 2k2, 255, 260, 273, 276, 280, 281, 287, 317, 377, 384, 394, 408, 
409, 426, 434, 436, 437, 44^). 

This pattern has l)een esf)ecially common in dissertation research on 
smoking. Most subh dissertation research has been conducted by 
doctoral candidates and 3U|)ervi8ed by committees who generally have 
solid experimental and ^ethmlological backgrounds biO- limited clinical 
experience with smokers {225). Armchair and theoretical analyses of 
smoking have too often led tt) ex|)erimental and control conditions of 
some theoretical interest but which typically produced no relative 
differences among gn)U[)8 at- follow-up and weak absolute results as 
. measured by abstinent? rate's {225, 376). Furthermore, graduation 
pressures usually lead U) insufficient follow-upa of only 1 to 8 months 
{S25). The number of qnpublishe<l dot^toral dissertations of this type 
document how much well-meaning effort has l)een devote<l to the 
pro<iuctiotT of largely inconclusive resOlts {10, 20, ^4, 36, 38, 60, 69, 87, 
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88, 96, 118, m, 125, 127, m, Ud, 161, 187, 188, 191, 196, 236, 249, 268, 
277, 292, 315, 328, 3^2, 357, 365, 385, 386, Ut). 

Overall, the methoWology of the research based on learning-theory 
approaches has been improving (26, 226, 376). Most studies have 
utilized appropriate desijfns and controls, follow-ups are becoming 
longer, and, most enct)uraging, validation of self-reported abstinence 
has becoTTie more^ common. Confirmations by infonnantfl in the 
participant's natural environment have been the mainstay [8, 21, 22, 
27, 28, 31, 32, 59, 6U, 71, 85, .123, Ul, U2, 197, 202, 206, 210,229,ho, 2^2, 
251, 279, 292, 313, 362, 394, 446), However, carbon monoxide monitoring 
{71, 206, 351), threatened or actual urine nicotine analyses {308, 409), a 
bogus marketing survey procedure {94), and attempted {80) or actual 
{48, 246) thiocyanate analyses have now l)een reported. Although the 
outcome data on most procedures have been quite variable, the stricter 
methodology of these studies has encouraged continued refinement of 
interventions. More recently, effective multicomponent programs have 
begun U) develop from this earlier research. The wealth of studies will 
be discussed, briefly, therefore, with s{)ecial emphasis given to those 
research trends that have pro<luce<l programs with documented 
effecj,iveness. More detaileil discussions of the literature are available 
in past {24. 200^ 230, 366) and recent {26, 29, 226, 245, 368, 376, 413) 
reviews. 

The research in this area can be groui)ed loosely into two broad, but 
^not mutually exclusive, categories: (1) behavioral self-control, strata^ 
gies utilizing high participant involvement and (2) aversion strategies 
designed to reduce the probability of the smoking response {220), 
However, the most effective programs have tended to be multicompo- 
nent interventions which combine certain strategies from both 
categories. * 

Self^ontrol Strategies 
Stimulus Control 

The basic philosophy of bi>havioral self-control treatments has been to 
provid? the subject first with increase<i awareness of the. target 
befiavior and controlling stimuli and then with specific self-manage- 
ment skills t« controfthe target behavior {IS, 14, 193, 241, 314, 414, 
415), Therefore, self-monitoring of individual- smoking behaviors has 
been a fundamental element in all behavioral 8elf-<X)ntrol programs. As 
a sole treatment, si^lf-monitoring has rarely produced more than 
temporary treatment effects 87, t09, 250, 251, 288, 365, 411) and 
has bei>n classeil with the nonspecific treatment factors common to 
almost all Inihavioral programs {251), Self-monitoring has usually been 
combined within stimuluju^otitfol treatments to make subjects aware 
of the specific environmental and internal cues associated with 
smoking urges andbehaviors. • 
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Thej^e atimuluH control prop^rams have Ixion Iniaed on learning-theory 
formulations MVy, 172) of smoking Ixihavior that suggested 

cessation is difficult because smoking is prompteil by such a variety 
and range of cues. Subjects were taught to reduce the strength of 
these cues either by eliminating smpking from an increiusing number of 
situations or by ^making time intervals the only controlling cue (^4, 26, 
^2261 

While this process theoretically should, with rare exceptions [SI I, 
SI^J^, SJ^fy), make cessation ejusier, most sul)jecLs were re|)0rte<l to have 
difficulty reducing l)ek)W 10 U) 12 cigarettes {)er day (<V, W, 28, 59, 10^, 
IH9, 22 1, 2J^2, SIS, S77), It has l)een suggested that, when mos^Jttpkers 
reached that reduced level> each cigarette Ixicame more rWlforcing 
and difficult to give up ( IOj^, 2iS), 

Most studies involving a variety of stimulus control and other self- 
management techniques were shown to l)e at Ixist only tem|)orarily 
superior to-control conditions. These studies have produced, in general, 
the common parttern of tem|H)rary reduction l)ut rapid relapse and 
long-term abstinence rates that did not differ from those ex{>ected 
from nonsi)ecific treatments (W, 2S, 60, H9, H7, 10^, 125, IS2, 139, US, 
1&5, IHH, 191, 196, 197, J99, '221, 2^2, 260, 26^, 273, 277, 279, 280, 328, 355, 
365, *W7, S85, S86, ill, Kven when applied within more complex, 
multicom|H)nent pn)grams, the stimulus controMnused treatments 
often proiiuced only mcMU^rately encouraging findings (^, 10^, 155, 
255, 273), Some encouraging applications have Ixien noted ^5, 308, 
1^16), however, es|)i^cially when the programs develop from systematic 
research and the programs offer iKihavioral training in a wide range of 
^k\\h[If2,Sloy 

Contingency Contracting 

Y 

One sfH^cific technicjue that has prcnlui^ed some encouraging tiata 
involves the depositing of money for later disbursement based on ^ 
attamment of s|HHMfitHi goals. Karly research on the techaique was 
equivocal [2!^, 200, 22^, 230), but several studies have [produced 
impressive results Klliot and Tighe {95) reportenl 84 [Hircent abstinence 
at treatmebt termination, with 4 of 11 (86 jHTcent) in two other groups^ 
followe<i u|^15 to 17 months aftc^r treatment. However, the treatiment 
also involveit |)ublic pledges, stimulus control techniques, and group 
supiH)rt. ^ ^ J ^ 

Winett (Up) found that 50 jHTCent of the subj(K»ts in ex)ntingent 
repayment conditicrti were abstinent, validated by informant reports, 
at (>-month follow-up, but only 28.5 |)ercent of those in noncontingent 
repayment were alxstinent. Multiple am' studies by Axelrmi and 
as8<xMat<^s (6) ^and a study l)y Itovner (3^2) were also encouragjng. 
Brengelmanp (H, i5) hjus n^ported notable success in rmmt studies 
utili/jng cx)ntingency contracting within a treatment-l)y-mail ptx)gTam. 
Polrty-seven jKTcenbof those re8{H)nding to the 15-month follow-yp 



were reportinjf abatinence. However, self-reporUs were not validated, 
- and if orie a;j,sumed that nonresponderH were Hifloking, the aucceaa rate 
based on all subjects completing treatment Vould l)e only 23 percent 
(22 of 96). Some auccesa has been noted utilizing contingency 
contracting aa a nwiintenance aid within a broad-H})ectrum program 
(210), In sum, as a single technique, contingency contracting ap|>ettr8 
able to initiate some behavioral changes, and wheh used in combination 
with other procedures, to prevent relapse. ^ 

t)th^r Self-Contirok Strategies 

Several other technique.^ or J^:iicedures have been modified for 
treatment of smoking Ixihavior. Systematic desensitization was one 
procedure that Was adapte<l for use with smokers under the rationale 
that reducingt^e need for 3tress-relate<l cigarettes would aid subjects 
in coping with cessation. Again, while the t^hnique was theoretically 
attractive, long-term abstinence rates were uSsJmpressive (.96\ 200, 205, 
215, 263, SOI, i26). Similai^ly, a direct test of me^ditation proved to* l)e 
equivocal (i?/^/). ' ^ 

In a\similar vein, the suggestiohs of Homme (/6\y) hayo pr(Kluce<i a 
number of treatments attempting to increase self-^iontrol /tjiver 
^--.-mTOking. Homme focuse<l on **covert 0()erants" which were designed to 
be incomfmtible* with smoking Inihavior. He also reinforced non^ 
smoking alternatives. However, only tem[M)rary treatment effects 
were produce<l in control trials IHH^pu, <2(2), (iespite some clinical 
demonstrations (l^td). S(^veral other studies tried some cQirtbination of 
techniques along these lines with'only minimal success (S8, 120, 281), 

Avemmi Strateifiei\ * 

Techniques designwl to reduce the probability of smoking through the 
us^i of aversive stimuli have l)een very commonly utilized in l)ehavioral 
research projects. The theoretical underpinnings of individual proce- 
dure^i remain only [)artially delineaU^d, and differei^t theoretical 
|;)08itiow, such as (){)erant versus clasf<ical conditioning pers|)ectives 
11, 106) dun result in varying treatment pre<Uctions T[*6\ 226\\^ 
; P^^Aai in part (o this lack of theoretical precision, early r^ardh 

• on avegdye straU^gies produced, mixed resUlts {107, L%, 201, 279, 313^ 
S26, !f^7^ ^35, 1^3H, ^37). (>>ntinuing refinements and evaluations have^'- 
le<l to mort^ elalM)raU^ combinations that apjH^ar more effective. 

Aversive control procedun^s can most (easily aiU^gorized ac<^)rding 
to the major stimuli uso<l: electric shock, coyert sensitization, or 
cigarette smoke. All but two studies (2//2, W) re|M)rting minimal long- 
t<»rm results for UtsU^ aversion fit ejisily into these caU^gories. The 
thn^e major stimuli have ran»ly Inn^n us<kI in combination with each 
other, but mon^ ns^ently. have Iw^en inclu(l<Ml in multicomfMinent 
packages that include aversion and self-control strategies. For clarity, 



the research on the aversive control proce<lureii applied in isolation will 
be examined first. 



Electric Shock / 

PrevieuQ^ reviews {21 2S()) of early studies {201, 279, HIH, J^5) 
concluded that It was most likel;j that laboratory administered shock 
waa ineffective because humans were top capable of discriminating 
between shock and no-shock situations. Thus, ia spite of encouraging 
case' study data {SSH\ controlled experiments have faile<l to produce 
impressive long-term results {20, S2^ 6J^, 220, S50, SH) or even 
superiority over attention-placelx) controls {20, 6^, 350). The nondiffei^ 
ential reaulUj from contingent and noncontingent shock conditions in 
the study by Rusttcll and his collaborators {S50) suggested that, 
''traditional Conditioning processes do not contribute significantly to 
theftlinical response of human subjects to electric aversion therapy for 
cigarette smoking*' (p. KX^). 

Some positive results are noteworthy, ho\yever. Berecz {21, 22) has 
presented interesting ca.se study data suggesting that shocking 
imaginal urges rather than actual smoking may l)e more effective. 
Chapman and his colleagues {58) combined daily shock sessions wkh 
intensive self-mmnagement training to |)roduce re|)orted abstinen^^ 
(►of 11 (54.5 ixircent) of the participants at a IZ-month foUow^p. 
DQricco, et al. {S5) pro<luced a clear treatment.effect for electric shock 
therapy. Sixteen of twenty (80 [)orcent) of the subjects receiving shock 
were abstinent at 6-month follow-ups with validation by informants. 
The treatment invdve<l sessions 6 days.j>er week for several weeks, 
with higher than normal shock intensities and the additive influence of 
other treatment factors. Thus, these remits do not refute the basic 
conclusiofi of past reviewers that shock augm<?nted by other procedures 
may proiluce an efft>ctive treatment .package, although as a sole 
treatment it fails because the effects Often do not generalize 7)taRide 
ih^mpy {200, 2m, 2Soy ^ ^ [( 



Covert Sensitization 

.Cognitive |)nx^»8»es have Iw^n commonly employe<| to prwluce aversion 
by pairing smoking with vivid images of extreme nausea or other 
unpleasant stimulation. This prtn^edure of covert sensitization showed 
promise in case studies {57, I^tif), but ex[)erimenUl studies involving 
various tyjHJs of control conditions or treatment C^)n)pari8on8 have 
faiUnl to pnxluce eithei* meaningful levels of long-term abstinences or 
superiority over controls (/^, tlH, 212, 2H6, 21^9, 2(iH, 2H0, 915, ff55, SHJt, 
^6,.iSl, 4^7). Howeverv it hus iMjen suggesttnl as a^itnaintenance 
strategy {£9), and vAriants of th(» Usi^hnique have Ikh^ix utilizcnl in the 
more elalwrate multicom|K)nent treatments to be discusscHl later, ^ . 




Cigarette Smoke Aversion , 

The choioj of cif?ur»!tte smoke an the uveraivo HtimuluH in smoking 
treatment may Ik« particularly appn)priale iMioause: (1) the,reinfoh:inlf 
a8|)ect8 of ulmoHt any .stimulus are re<lu(;e<l if prtisenttnl at sufficiently 
increused frc(juency or intensity, and (2) the aversion affects maqy of 
the endoffenous cues that charaeterize smokinj? (26, m). Several main 
versions of this approach. have l)e(!n uswl: satiation (that is, doubling or 
tripling the daily consumption of ciga'rettes) prior to alwtinence; and 
aversive conditioning through ^Mthor smoking with warm, stale smoke 
blow.n ink) the 'face, or rapidly "smoking with inhalations every 6 
seconds. » 

Early research using artifically producx^l warm, stale smoke to 
affect aversion show<Mi impressive initial resulLs (^V6')^()||owetl by total 
failure during follow-up (If/iT). Other early litudies also produced 
^minimjd or no long-term successes (107, l.^). However, in a'sul)8equent 
study "with the warm, smoky air apparatus, Schmahl and his colUyigues 
(.W^?) prmluced l)oth KM) |M>rcent Uirmination abstinence and •an 
. impressive 57 |H!rcent ( IB of 2H) abstinence^ri^vat 6-month follow-ui5, 
verified by random checks with informants. In the treatment, subjects 
were renjuired to smoke ra()i(lly (inhaling every 6 seconds) and 
continuously while facing into the blown smoke until further smoking 
could not l)e U)leraU!(l. Sesjfiona were sche<lule<l until the subject was 
abstinent a minimum of '24 hours and felt confident in maintaining 
abstinenc*.' (mean of alxuit eight seasionii). 

. A well eontrolhnl replication against a normal-pmUMl, smoking 
attention-iilacelx) control foutid 6() |M«rcent (18 of 30) abstinence afflbng 
three ex|)erimental conditions at 6- month follow-ups, but on\f 30 
|)ercent (H of 10) al)stinenc(; in the control this was again verifie<] 

by random checks of inforwant.s. Aa the rapid-smoking-only condition 
was tus successful as the more involved prcKX'dures, abandonment of the /- 
inconvenient smoke [)lowing apparatus wa.s recommended (i?^.9). 
Sulmecjuent early n'search by LiehU«nsU!in and his colleagues was also 
highly effective (m). The logic and sup|M)rting daUi for the proce<lure 
have b«M;n considered in more deUiil by I.ichUmstein and Danaher (m'). 
Owing in part to the early effcn-tivencss, convenience, and simplicity 

'f the rapid smoking proetMlure, it beaime increasingly |K)pular {7S, 
m). 'Sul)se<pjent resulLs are mix(Ml and variable (72), however. A 
multiyear follow-up of the early atudiqp hjis shown that some relapse ' 
did (M-cur over the inU'rvening years {2.S2). Danaher (72) rmmtly haa 
comprehensively r<«vi<«w<Ml the listing data on the proct^lure and 
documentiMl that termination and follow-up alwtinoiicti rates varie<l 
widely in «»il)«M|uent reH4«an'h, with some studies re|)orting minimal or 
no (0 to 2<) fH>r<'ent aljutineruv) long-U^m HU(UreHs«'H (9i, 122, 127, 206, . 
, f/5, ^W;), others with m(KleraU« (30 U) 4ft iM^rcerit alwtinencie) succobs 
• • (SH, .?/. Wk, 202, 207, 20!), 27tt, 2i)2, m, ir>2), and a few appmximately 
replicating the follow-up daUi of early studies {71, 91,, lU, 2^e). 
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Danahor {7X) hm atU)m|)UHl U) clarify thcHO data by highliffhtinjf the 
. (ieparturoH from orif^inal treatment |)r(H*e(luroH by the use of j^roup 
presentation 127, 206, 209, 215, 21^6, e76, 292, S2ty, 1^62), limiting the 
number of seswions (usually to six) {12.*t, 127, 202, 276, 292, S25), 
offering treatment on a rigid orlTbced Hchedule'tx?<V, 71, 91^, 123, 127, 202, 
276, 292, 325, W9),Aind ()mitting \l}t>^ contingently warm, aupix)rtive 
treatment context {9^, 206, 207, W9), The most impressive recent 
outcome daUi have t)een pHHluctnl with multicomjmnent approaches 
combining. aversion and self-control |)nKXidures {2M, SI, 91^, lU, 2^6), 
Nevertheless, it is im|K)rtant to nopL) that several multiple case studies 
and controlled studies on ihv t*a|)id. smoking procedure failed to 
demonstrate any im^)r6vement -with the addition of self-control 
proce<lures(7f^ 71, 123, 292), ' 

Thus, the rapid-smoking |)rocedure api)ears t*) a iH)tentially very 
effective but cpm|)lex intervention, de|K>ndent lH)th u|K)n the subject's 
active revivification of the aversion {12, 226, 21^6) and upon critical 
elements in the format, including a warm, jxirsonal client-therapist 
relationship offering scKMal reinforcement and [H)sitive ex|)ectation8 
^2, HH, 226, 21^6) and flexible or individualized treatment vsche<luling to 
insure toUil abstinence prior to treatment termination {72, 226), 
Numerous nonreplications and one din^ct test (276) have demonstrated 
that the |)nHluction of only physiological aversion and conditioning 
effects are insufficient to |)n)duce long-term abstinence. 

Satiation 

Early research (1^36, I^3T) on th(* satiation technicjue was encouraging, 
with a W^|)eHi'ent re|)orte<l al)stinemx; at 4-month follow-up. The 
sucCi^ss w;w partially replicated in- a slightly mcnlified, marathon 
format (21^0)^ but the weight of (*vid(;nc(^ on the proce<lure has l>een 
negative since that time. C^ontrolltMl studies were unable to replicate 
the impressive cessation data or even *to Memonstrati^ au|)eriority to 
control grou|)s (5/^ 2tt, I^OH), Other comparative tests have also 
pr(Hluce<l negative^ n^sults [32, 207, 2k2, 21^9, 2H0), While the procedure 
as a sole treatment may have (piestionable effectiveness, more recent 
studies (2H, 3t, SO, 210)^ cornl)ining satiation with multicomponent 
treatrru)nt nikjjiages, have re|)orted more impressive results. 




Medical Risks of Aversive Smoking- 

BiM^aujK^ the smoke av(^rsion |)r(H*edures were develo|HMl to induc*^ a 
degn^^ of physiological discomfort. I)y excessive smoking, the caniiopul- 

* monary stress of increascMi ni(»otine and carlK)n monoxide «iX|K>sunu^as 
bei^n notinl with concern, espcM'ially with n^gard to rapid smoking (/M, 
I6t^, 165, 223). A numlMT of studic^s have |MM»n ^undertaken to (juantify, 
the impact of ra|)id smoking orj the cardiovascuJar sysU^m {73, 7H, 79, 

' tU, I71f, 261, •f.O^); 'much of the datiijuis b<H)n summari/xKl by 

ErIc ' l-^^i : 



Lichtenateiji and Glaajfow (228). Rmjnt HtudioH by Hall and aasdciates 
(lU, S5It) and Miller and asao^iaUjs {261) have documented that the 
rapid smoking procetlure produ(Mia an aeute and dramatic effoct upon 
vital signs (respiratory rate, heart rate, and blood prfeasure), blood 
gaaes, and COHb saturations, which make the procedure contraindicat^ 
ed for individ[iiala with potential or active cardiovaaculaf or pulmonary 
diBea8e8.«Ade<iuate metiical acreenihg of potential treatment partici- 
pant* has been strongly recommende<l {lU, 22S, 261, 35^). 

Data have yet to be publishe<l on the relative risks of other smoke- 
ftversipn procedures. If heavy-smoking subjects double'^or triple their 
daily smoking consumption during the satiation procedure, notable 
acute e/fects on the canliovascular system may al^o occur. It should be 
note<l that in excess of 85,000 participants have been exposeil to the 
rapid-smoking prot^wlures, with an informally re|K)rted morbidity rate 
from nonsjHJcific complications of alK)Ut 0.023 percent and no ro||orted 
mortality (228). Yet, until the relative risk.M of procedures have been 
adequately researche<l, all tl|p smoke aversion proce<lures should be 
used with appropriate screening and monitoring {lU, 156, 2^8, 261, 

m). , • 

Less Stressful Alternatives 

The identification of the relative ri«kH of the rapid smoking procedure 
hUH «timulate<l the development of smoke aversion interventions that 
involve less physiolotfic^il stress. Because of the pattern of 20 Ito 30 
[)ercent long-term abstinence with a common normal-paced attention- 
placelx) conditioa (71, 202, 206, 207, 209, 211, iJi>,9), -which self- 
control training jwH^mtnl to enhance {71), initial cliniaU demonstrations 
have l)een undertiikon combining normal-pace<l "focused" smoke 
aversion within broad, multicom|K)nent treatment packages (74, i^/). 
Preliminary demonstration data showed that .a 6-month almtinence 
could \h} |)ro<luc<Hl in ap|)roximately 50 |)erc4Jnt (5 of 10) of the 
participants (Z^/). A controlled test of «r rapid-puffing-sans-inhalation 
prw^Hlure |)rcMlucml somewhat less o|)timistic results with only 6 of 21 
(29.6 |)erc<^nt) of^the participantii who starte<l treatnnent rei>orting 
al)«tinence at the Jl-month follow-Uf); this was verifieil by random 
checks of informants [292], A recent r(?|)ort by Tori (4/7) found that a 
smoke-induced tasUsaversion tiH;hni(iue involving limited smoke 
inhalation prfnluced n»|M)rte<l aKstinence in 17 of 25 (68 |>ercent) of the 
partici|)ants versus 6 of 10 (fJO fHTcent) in a rapid smoking condition at 
a i'B-wytk follow-u|). Unfortunately, assignment t^) treatment was not 
random, alwtinenct* n»(M)rts were not validatcnl, subjcK^ts were treate<l 
on a fiHi basis, and a variety t)f adjuncts including hypnosig were 
utilize fl tx^ maintenartce UnmU^rs. Nevertheless, this and other early 
data ( 7^/, 29!^) on Hlt<rrnativ(rs to rapid smoking involving similar 
trealnicnt formats, rationales, and nonHjKicific^, but maf'keilly re<luced 
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physiological stress, appear encouraging and worthy of additional 
controlled research. vi 

Multicompanent Interventions 

Afi note<i above, the research onJ^!(*nniques and procedures derived 
from learning theories and /nodels has been mixed and often 
inconclusive. .As recommendedf by e^rly reviewers of the behavioral 
literature {iH, 366), treatment packages combining multiple techniques 
are beginning to emerge. These comprehensive programs utilize some 
combination of the behavioral self-control techniques, and many also 
integrate aversive control {)n)c^iures. The technology in this area is 
still developing; the early mixe<l results are to be ex|)ected. Still, recent 
reviews have uniformly a)nclude<i tfiat the data from this emerging 
trend in programming are clearly encoura^fing [26, 29, 226, 245), 

Treatment packages using behavioral self-control strategies alone 
have not producer! notably effective results. Several complex programs 
have produced min imal long-term effecU KH, 115, 255, m, 882). 
The later successes of Pomerleau and associates {SOH) and Brengel- 
mann {H, ^5) only came with refinements base<l on systematic 
developmental research. The most" recent successful reports {2H, SI, JUt 
46^^0, 2^6, SOS) thus apf)ear to l>e a prwluct of {)riictic4il and in-depth 
knowle<lge of the problem which guides the application of the diverse 
element^ in the treatment programs. Early and more recent successes 
^{28,\3l, 39, Uj^5, 5H, HO, 91,, IMK lJf2, 210, 21,6, 308, W7) suggest that 
planned extende<l contact^s plus adapUition of techniques to individual 
nee<ls are necessary for long-term success. 

In a carefully evaluattnl clinical demonstration, Pomerleau and 
associates {308) re|)orte<l success in 61 of the first 100 participants with 
32 remaining abstinent (these were verifie<l by urinary nicotine assays 
at 1-year post^treatment). Brengelmann {^2, ^5) has refined his 
complex treatment package {^2) to the fH)int where current results 
with treatment-by-mail are e<iuUl to face-Uv-face therapy, with 65 to 67 
percent of the participants who complete treatment (86 percent 
reporte<l completion rate) reporting alwtinenc^ at Uirmination and 57 
percent of thofK^ res|)onding to follow-up re|)orting continued, but 
unverified, al)Btinenc<% Although the success rate based on the 
assumption that nonn>s[)onders were smoking would be 28 piircent, the 
efficiency of the approach is clearly encouraging. 

Other multicom|M)nent trt»atments utilizing an aversion proce<lure to 
help indua; cessation have also \mH\{ij^H\ initially mixe<l but encourag- 
ing data. The early multiple cas<^ stujly of (chapman and iissociates {68) 
with ekH!tric sh^wk plus, exUindinl s<»lf-management training is an 
oft^^n-ciUnl example of this ty|K^ of approm*h. In rea^nt clinical 
evaluations of delivery formats. Best and dissociates {28, 31) have also 
document<;d the |M)U»ntial effiwu7 of a multicom|)onent program 
involving aversive smoking (iutiation and rapid stroking) plus 
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behavioral self-control traininff. Alwtimmct; rateii at 6 months, verified 
by informant reports, have varied from 35 U) 56 percent, with the best 
results in a take-home veniion involving minimal iKjraonal (intact. In a - 
wmtrolfed .study of .satiation pliJs self-contrOl training, Delahunt and 
Curran (SO) demonstrated the suiMjriority of, the multicomponent 
treatment over controls and individual comjwnenLs. Six-month> absti- 
nence data sh()we<l five out of nine subjecLs (56 i)ercent) for the 
combined treatment, but only 0 to 22 iHjrcent for individual compo- 
nenta and controls; ■self-reiH)rt validity was enhance<l l)y collected but, 
unanalyzed .saliva J|^)r thiwyanate a.ssays. Elliott's (.V^iyikage of rapid 
smoking, .self-control stnil<'ij;ies, t-overt .sen.sUjwj^^*[^Rd .systematic 
de.sensitixation likewise pnHluced abstinent-e/vWifUl by a bogus 
marketing survey, in 45 iH«rcent (9 of 2()) t)f the par&ipihta at 6-month 
follow-up, versus 17 })ercent for rapid smoking^^ly aWl 12 iKjrcent for 
attention-placelM) control. McAlisU«r (sJ^^yTRmonstrated that his 
multicomjM)nent rapid-smoking package wasNK^ally ef/'ective at 3- 
month follow-up pre.sente<l either in imnon (Ir (Hircent or 5 of 9 
abstinence) or over television (6^^ iH;reent or .yoHR abstinence), with 
8elf-re|K)rts validated by thi()cyanate jis.say.s. j ^-^ l 

The.se very [M)sitive fin<lings are t<«miHTed .s(jm(iw4mt by .several less 
successful combinations of .self-control and aversive smoking proce- 
dures {27. 71, 12H, 2>J2). The analytiwil study of the multicomponont 
approaches by P'laxman {WI^) provided .some daUi on the complexity of 
the i.s.sues involved. Although the study indicated that subjects who 
abruptly quit on a .selected date after s<«lf-cotitn)l training reiK)rted the 
iK'st 6-month abstinence datii either with subscHpient aversive smoking 
(5 of H or 62.5 fKTcent) or only .supiM)rtive counseling (4 of 8 or 50 
p<!rc««nt), gradual re<luction strategies, esiK;cially for male subjects, 
were markedly less effective with or without aversive smoking. 
Though the cell fr<Miu<'ricies were small and the abstinence data 
unverified, the results suggest that successful res|M)nse U) multicx)Tni)o- 
m«nt treatments may Ik; the pnnluctof manv only partially understood 
variables. .4| 

• Treatment Inriomfiom 

Older (.ni) and more recent (///;) survey daUi clearly indicaU; that 
most smokers who are motival<;d to quit are less interested in formal 
programs than in do-it-yourself meUunls. The broadening of the mode 
of .service delivery of lM«havioral tnuitments is thus another encourag- 
ing trend. A study by Dubren (,W) suggested that brief rnterventions 
by U«levi.sion can pHnluce small l)ut meaningful al)atinenc<; rates on the 
order of 9 to 10 |M«rw«nt. He al.so demonstraU«d that UqHMl telephone 
m<'Hsages can \h> umhI U) exU«nd the inUrvention and .supix)rt 
maintenance {If I). McAlist<«r's {HiO) oxfK:rimental demonstration of the 
lK)lential of the m<'<lia-only treatment group wjis impn«Hflive. lUwen 
and LichtensU'in {.m} evalnaUMl a program ind(;{)en(letitly developed 
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by 'the cmployor. Thi^y ro|H)rte(l oncoura^inK roHulUs using the resulting 
monetary contingency techni(}ue. Those |)reliminary studies suggest 
that the l)est of the Inihavioral technology could 1h» made available 
effectively by media or ift the worksite to those smokers unwilling^ to 
attend formal |)rograms. 

The basics of successful clinical |)rograms have also l)een reduced to 
self-study b(M>ks {SlO,'V2a). Consistent with the growing trend toward 
jjelf-administiTcd ta»atmenUs (/x^^), multicom|H)nent treatments bweij 
on l)ehavioral self-<»()ntn)l strategies with or without aversive smoking 
techniques {HIO, 72a) are nuv^available in self-study formats. Although 
initial. tests of the self-study apj)r()ach to snioking cessation are mixed 
(2H, Hl, 12H, 202), tl^ei'r availability should fjijciliUite further testing of 
programs similar to the successful self-managed clinic rejK)rted by Best 
and associates {2H, SI). 



Cantrolled Srrwkim] 

Most smokers want to r(Miuce their risks from smoking (4.9, HJ^7)\ this is 
evidenced by the dramatic changes that have occurred in the tyjKis of 
cigarettes l)eing smoked (/.)/, 270, 2H7, Sl^h). Filter cigarettes are now 
the norm, and both the tar and nicotine content of the American 
cigarette have declimMl significantly {279, 1^12). These natural Irends 
and apparent high interest among smok(?rs in safer smoking have 
stimulated only preliminary interest in the develoj)m(;nt of intiTven- 
tions to maximizi* the riHiuction of risks {I^U,2H7, HI^T). Frederiksen and 
8ss(KMates [40K 112), h()wev(?r, have j)ursuiMl the toj)ic and have 
exjK»rimenUilly demon^trattnl that (?xjM)sure level ain l)e controlled not 
only by rate of smoking and strength of cigarett^^, but also by altering 
the tofH)gra[)hy of the habit. Thvy demonstrated that mcnlifying the 
tojM)graj)hy of smoking involves changing how much smoke is inhaknl, 
how many j>uffs jkt cigarette are tak(^n, and how much of e^ich 
cigaretU* is smoked {lOfK tlO, tl2). Although the ti^chnology is still in 
th(» clinical-dev(^lo()menUil stage, and the iong-U^rm sUibility of the 
changes will need to l)e verified, initial single-<!ase demonstrations are 
encounyfijjjt^m(j,lttrrit more emphjusis. Data from the stimulus control 
studies suggest that reduction in (!X[M)sure may be limited by the floor 
effect of 10 to 12cigaretU»s j)er day (H, 10, 2,% 59, lOJ^, l.VJ, 221, 21^, SIS, 
H7r), 

The controlled smoking U^chnology may usefid to other groups of 
individuals. Physiological monitoring of ex-cigaretU» smokers who shift 
to pipes and cigars hjus d(HHimenUMi that inhalation does occ*ur {HI, H2^ 
S51). li(»cause the inhalation may (HTur at an {inconscnous level and can 
lead to tobacco exjM)sures us gn^at jus cigaretUi smoking, such smokers 
may mnni sjHHMfic Ix^havioral training to control the U){M)graj)hy of 
their jiew habits. Similarly, some sfnok(»rs who shift to lower Uir and 
nicotine* cigin^tU^s to re<luce their risk may ailso recpiire the controlled 
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smoking Ujchnology, to avoid increases in rate or attempts to 
compensate by altering the smoking topojfr^iphy. 

Maintenance of Nonsmoking 

Both early {^l 20(), S66) and more recent (;26', 29, UK 226, 2^5; 306, 368, 
37S) reviews of the smoking intervention literature have focused on 
^ the need to devote more energy to developing procedures to assure 
long-term, robust behavior change. The continuing problems of 
nonreplications and minimal treatment effects have, however, kept 
most researchers searching for new or more effective cessatim 
strategies. Yet past research has clearly imlicated that most smokers 
motivated to quit relajKse shortly after treatment termination {170, 
171). Thus all interventions should recognize that the production of the 
♦ initial cessation is only the start of treatment {26, 226, 2It5, 306). 
Detailed proce<lures to aid the recent ex-smoker learn the skills needed 
to solidify the behavior change should become an integral part of all 
treatments. 

Existing attempts to add maintenance programming to various 
treatments have pmven somewhat ineffective {306). When offered 
booster sessions or telephone sup|K)rt if problems arise, most partici- 
pants fail to make use of the services {27, 3H0). Experimental tests of 
the booster treatment approach generally have shown equivocal results 
{8Jt, 202, 325). Paradoxically, sup{)ortive phone calls during or after 
treatment seem to lead to significantly jK)orer long-term results {28, 
8J,, .180). It has l)een suggesttnl that maintenance programming must 
l)e offere<l in a fashion that will enhance rather than distract from self- 
attributions of success {29, 203). 

Some initial positive findings are available, however. Dubren {90) 
reported some success utilizing tajHi-recorded telephone reinforcement 
messages during the follow-up of a televised smoking clinic. After 
some initial negative and inconsistent results {206), Lando {210) 
demonstrated, but wiis unable to . replicate, that the long-term 
effectiveness of an aversive smoking program may l)e enhanced by a 
broiMl-spectrum, contingency-contracting program. Seven maintenance 
sessions over a 2-month j)eriod produced alwtinence, validated by 
informant reports, in 76 jwrcent (13 of 17) of the maintenance gloup 
subjects at 6-month follow-up, versus only 35 jwrcint (6 of 17) of the 
controls given cessation treatment only. Case stuOy data support the 
maintenance-contracting concept {222). Itticent dissertation data also 
apiwar to provide some encouraging findings regarding maintenance 
programming 

Attempts to {ukl on maint<mance |)roctidures have generally l)een 
ineffective {27, 3t, 20'jf, 206, 292, 3.',6). However,' several effective 
pmgrams ap|>ear to have integrattid into the total treatment package 
extfindwl contjicts^ind training in the l)ehavioral skills {28, U, ^5, 58, 
210, 308). These factors may l>e recjuired to maintain abstinence. More 
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reaearch ia needed to defirje Vhat types of mainttmance procedures are 
V ne<;ded and when and how they can l)e moat effectively administered 
{S061 

Research has l>egun to clarify the |>orsonHl and situational factors 
which sup()ort smoking and which may indu^ ex-smokers back into 
the habit (.W, 97, IKK U^'i. 256, HJ^), .i5b). Individual difference 
factors have been overt^mphaaized in the analyais of relapse, however, 
compared to situational factors (2!)). Rotrosjxjctive analyses of 
individual differences that may l)e r(»lattHi to successful cessation have 
generally suffp?uted that older malerf" with lighter smoking habits and 
from higher social classes tend to tni more successful {92, 126, 11^, 233, 
271, H2S, H89, H90), but the magnitude of. these differences hius been 
small {29). Several studies have suggested that individuals who report 
using smoking \jo control negative affect or who have higher levels of 
anxiety, also apjHiar more susa»pUble to relapse {H9, lOH, 179, 180, 292, 
S7(K S75, 3H9, 390, 399, WO). WfforUs to utilize broad individual 
differences to maximize treatment effectiveness have l)een mixed and 
generally inconclusive {27, 32, 33, 53, 205, 212, 292), Given that broad 
smoking toj)<)graphies (/, 29, 176, 177, 256, 3^9) and j)ersonality tests 
{27, 179) lack sufficient siKK-ificity, Best and Bloch {29) have suggested! 
that emphasis should l)o place<l on hx^ating interactions l>etwe€n finer 
variations ia the individual's situational cues and smoking patterns {30, 
97, 110, 111, 2I^H) and res|K)nsiveness to treatflftnt molalities. 

McAlister (;2J^5, 2^6) has outline<l several other im}K)rtant areas that 
should l)e acidressed in maintenance programming. Smokers nee(i to he 
given a jmsitive set regarding withdrawal symptoms and their ability 
tp deal with them. Some data suggest that misattribution-type therapy 
cah be helpful in achieving this goal {16, 2^5). Since most smokers, 
especially women, U^lieve they will gain weight if they quit {271), fear 
of ihv d(K!umentiHl weight gain after ceSvSation {37, 50, 62, 122) should 
be directly countere<l (^^^). The role of negative self-evaluation? and 
common rationalizations {76) also rtnpiires further clarification {13, 
21^). McAlister {2I^^y) has suggesUul that SjKicific plans he formulated to 
aid ex-smokers confront their preilicttnl prob^m artiUs. 

Research intt^rest in the imiK)rtant area of maintenance program- 
ming is beginning, but many issues remain to l>e defined and tested. 
Preliminary datii suggest that multicomponent programs are more 
effective when .exUmded contacts arc planncHi into the program and 
divenu? t(H*hni(jues are in(Hvidualiz<Hl to meet the 8|)ecial needs of all 
participanta. Oiven th(^ (^oncern over smoking among women {65, 162^ 
XU, 335), their s|>ecial ntkids should l)e addressed. 



General Overview of Data 

Status of Methodolo|(y 

As atated at the bi^^innin^ of this H(»cti()n, there have txien jfreat 
inf|provemenLs in the quality of daUi on srrlokiriK cessation methods in 
' f^oent years (^6', ^^6', :m[ S76), esjHicially in several research clinics {HI, 
82, 17H, 283, HHl, 382), larKerHcale coronary prevention trials {101, 265, 
26y, H2I^, Ul), and in the iH^havioral research area(x?6\ 29, Yet the 
. validity of the self-re|H)rt data remains a critical concern. Since the 
validity of ri^^K)rted abstinence has l)een (]Ue8tioned by physiological 
m^^asures in up U) 20 jKTcent of clinic participanLs (^7, 82, 178, 2Sl), it 
appears that many indivi(hjals may Ih» re[K)rtinK their commitment and 
exjwctatiyns of success rather than their current smoking b^vior. 
Ohiin and associates (283) revealed that, of the 19.2 j>crcent (25 of 130) 
of the reiK)rtedly abstmenl subjects who had (^OHb levels above a 0,8 
*>[)ercent nonsmoking cutoff at treatment termination, none was 
reiM)rting abstinence at 6-month follow-up. With the current state of 
unverified se|r-refK)rt data, 4>ne must interpret cautiously even the 
commonly cited relapse curves (/ 7/), 171), 

Random assignment to ex[)erimenUd conditions and the use of one or 
more control conditions have Uicome much more common, es{)ecially in 
the In^havioral research aretis. Broad generalizations of the data 
continue to \m rjnade atH)ut th(^ general efficacy of procedures with 
little regard for/th^^ inU^rartive effects of age, gender, s(x^ial class, or 
smoking U)p()graphies of successful participants. The small samples of 
almost all comparative* research relegati^ these sources of |)ossible 
interaction to the error variance, '^his, plus wide variability in the 
actual application of sup|H)sedly identical procedures, makes- compari- 
sons across individual studies difficult 

The continuing [attern of nonrepliciition and the lack of clear 
su|>eriprity of treatments over a|)prof)rjaU» controls further suggest the 
need to balance these* advances in research methmlology with a 
practical and clinical sensitivity to the complexity of the problem (7, J^H, 
22^, 225, 3()li), The gnidelim^s offered by several comprehensive clinics 
{I^H, 22k. 301,, 372, 375, 379, 380, 381, 383, UO) shoUld serve U) direct 
initial clinical testing of pnnHMlures. As McAlir.U?r {2V>) has outlintnl, 
procedures should Hrst interff^ivcly piloted with single individuals or 
small gn)ups. The Un^hnology for the usi? of quasi-exfRTimentai {56, 
393) with other meth(wls should make it |>ossible to conduct^nultiple 
case studies with ad<MiuaU» sUitistical validity {108, 1 58a, 293, Jt^5\ 
When clinically refined, the treatment t(»chni(iues can Ik^ ti^stinl against 
)tappropriat4» controls, es|M»cially att(»ntion-placi^lw) controls 56, 226, 
251, 272), When th(» format and t(»chni(iues are well undersUxKl and 
ff(H!ume^iU»d, they can replic^it.<Ml by other resean^hers in diverse 
aettin(p(^i.'i, 30^, 398), 

O : 15 / ^ L 



Although JH;havi(,ral research bus bien advancing in exixjrimental 
rigor, loHH progress him J)een made in public service and proprietary 
clinics. Objective ancj conlfclieil evaluations are still needed in th^ 
.settings. Though the treatment focus of these clinics makes classical 
cxf^rinflental designs unattrnctive, alternative (luasi-experimental 
designs should be investigated, since the technology exists to provide a 
degree of control m almost any field or applied setting {56' 393) If such 
evaluations were undertjfken. a wealth of di^U would Ixi available to 
guide more controlled research (:m). 

Most r^>searchers now seem at least aware of the need U) conduct 
long-term follow-uf)s of all participarjLs. While various professional and 
financial constraints tend to limit this process, follow-un|nf at least 6 
months are lH;coming common. Innovative suggestiWs such as 
. obtaining the nJime of a contact who will know tho future whereabouts 
of tht: participant, have l)een- offered to aid in tracking participants 
dunng follow-up The public service and propri<^tary clinics are 

only beginning to recognize their resiK.nsibility in this area, and little is 
. known about the long-term efficacy of these programs. 

In summary, the research'on Hmoking-m(5fification strategics over 
the- past 15 years clearly indicates that past recommendations 
regarding ade(iuate methcnlology still need to be hee<led {24, 26, 226, 
251, 272, :m, :m). Res«archers also mnid to Inicome more aware of 
social contingencies such as clinical zeal, publication pressures, and 
dissertation timeUbles which have le<l to ,KK)r adherence to thase 
guidelines (225). DaU on th(> reliability and .validity of 3eIf-rei)ort^ of 
smoking kjhavior now strongly suggest" that unverified, global self- 
re,K)rts should no longcT be accepU.I as the only outcome data 
(Objective U'chnKjues for measuring smoking exposure can be devel- 
<>f»ed to validate and supplem(>nt aelf-re{M)rt data. While great 
advances m methcnlology have be(;n made in the past 15 years {26, 226 
H7H), new technical and d(>sign approuc'hes now under study should 
serve to improve fxirthcT the (juality of the data collected in the future. 

ImplicatiotiN of the Data 

In light of the amount of research (•()nducU;d over the pjust 15 years it' 
iH remarkable that W(> have- so little outcome data on the wide variety 
of treatmeof^s InMng off(.red and recommended. F>,ually astoundinft is ' 
how little we know alnnit the millions of smokers who have (luit on 
their own. A.s noU-d in other .stations, if hfus lH>en estimattnl that 95 
IHTcent of the 2!> million smokers who have cpiit since 1964 have done 
s<. on their own {m). Various surveys have revealed that the 
cumulative ,,uit raKvs for variou.s nge groups. s.K^ial chisses, and 
\ ^ (HTupafions are impressive {'J2, ni, ll^i, 271, .Wf, 1,21) The 

M|K)radic and tnarginal (pialily of oulx-ome daUi on treatment programs 
how(.v(.r, makes il imfKmiblr to conclude how this bn)ad social 
phenomenon has affected clinical and research programs. Survey dat^ 
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^ have shown that only a third or les« of smokers motivated to quit are 
IntereattMl in formal proKrams {//.9, ;i7l), and only a small minority Of 
those who do express an interest actually atUmd prof^rams when they 
are offered {195, ^270). It thus apjHiars that objective outcome data that 
are available may l)e based on a small minority sample of smokers at 
larffe. ' . , . 

Objective data are lacking On most of the smokers who have been 
wiiiinjf to attend formal profframs. Public service clinics continue, but 
f the. lack of objective outcome data precludes the evaluation of their 
^ efficacy. Similarly, proprietary prof^r^ims remain virtually unmoni- 
toced and unevalui^ted in an objective fashion. Smoking counseling by 
medical or health care [xjrsonnel seems to l>e highly effective with 
symptomatic smokers {227, SSH), but the efficacy of such an approach' . 
tor other smokers has yet to ha adequately evaluate<l'. The data from \ 
the large scale coronary prevention trials {101, -265, 266, S2J,, Ul) • \ 
should help clarify some issues regarding medieal counseling and 
smoking cessation among higher risk individuals, but the nonsiKJciflc 
treatment focus of these projects will \\m\l the conclusions that can be 
, drawn. 

Controlled research has yet to produce a clearly superior interven- 
tion strategy. However, the rapidly accumulating and improving • 
research data now suggwst that multicomjKjnent interventions offered 
by intervention twilHs with practical knowledge regarding the smoking 
problem are the most encouraging. In part, the added effectiveness of 
some programs may Ik? due to the ski^of thfc intervention team to 
present the available technicpies jus Iwtl^redible and attractive to the 
participants {m, 175). It is imiK)rtant U) reco|?nize llhat imp;-oved 
success in recent studies may also 1k5 inflMenced by changes in social 
norms Regarding smoking. More* integration of diverse j)ersi)ectives, 
including pharmacological, l)ehavioral, medi«il, and social asfMjt^ts of 
the smoking habit, -^hould enhance the multicom|)9nent treatment 
approach. It is encouraging to nott; that more research emphasis has 
begun to Ix; fcK-ustnl on maintenance programming. Apparently the 
multicomp)onenf programs enable participants to gain the new skills 
needed to deal with their individual problems in adjusting to the new 
nonsmoking lifestyle. Many issues remain to I)e researched, however, 
and sfHjcial programs mity*4»«--TTmuired U) deal with, the needs of 
smokerifi with personal or environmental factors that' encourage 
recidivism. . 



Recommendations for Future Research 

Objective Messuren <rf Smoking 

An ade<iuat<> ttichnology to validaU; self-reiK)rt smoking' data is 
critically nee<led. When physiological }usH(!Ssment« have l>een done, 
inaceuraciofl in self-r<^ported abstinence are common. Inaccuracies in 




rate estimates anions the continuing smokers clannot, however, be 
accurately evaluattul with existing technology. If reliable physiological 
measures of smoking rate were available, the effecLs of various 
procedures in pro<luoing not only abstinence l)ut meaningful and 
enduring reductions in smoke ux|H)sure could Ik; objectively verified. 
Baiiic pharmacological and> biolo/ical research is needed to formulate 
Such objective measures of smoking. * 

Maximizing Unaided Cessation ^ 

-The phenomenon of smoking cessation ' outside formal programs 
remains largely unexploreil. Almost all successful ex-smokers quit on 
their own, but little is Rnwyn ulnrnt how to maximize this procesii. 
"Existing survey data suggest that most smokers who are motivated to 
(jfuit are not interested in attending fornial programs. Most smokers 

^ report being intereste<l in da-it-yqurself quit methods or proc^ures. 

'^^herefore, precise' information is needed regarding what types 9f 
tfe^mente smokers view as credible, useful, and attractive. Controlled 
research is n^nled to evaluate the most cost-effective programs to 
make attractive and effective programs available to smokers who 
desire to quit. As treatments are refine<l in controlled research, they 
need to be translate<l into formats which are appropriate fdr testing 
wjth general jiopulation grou^>8. 

Development of Maintenance Strategies 

The re^arch on rhethods to assure that smokers who successfully quit 
have the behavioral skills and social supports needed to maintain and 
solidify the behavior change i^ currently at a very primitive stage. 
>Iore basic research is needed to clarify the U)j)ography of smoking and 
relapse behavior so that the specific needs cff various types of smokers 
can be fulfilled. Procedures and programs to aid smokers achieve 
cessation must l)e refined; past ex|)erience shows that the production 
of high rates of initial abstinence does not insure a noteworthy level of 
long-term abstinence. Different classes and types of smokers may- 
require different levels of maintenance assistance. S{)ecific smoking 
topography variables that predict such needs should l)e defined. 
Exfeting research on maintenance prograrpming indicates that the 
maintenance /^foce<Tli^ should Ihj integrate<l into the treatment 
package rattier than^dde<l on as an option at the end of the treatment. 
The development of maintenance strategies should l)e viewed as an 
integral part of the intervention package and should be evaluated 
accordingly. 

Evaluation of BxigtinK I*roflrramR and Procedur«fl 

Aa should clear from the review of exiHtinjf data, methodoloKically 
-sound evaluations of all forms of smoking intervention are still greatly 
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neoded: T^y,' increu^sod rig«r iythr iK^havioral research area ha.s l)ej(un 
'to produce Home tenUitive sfj^^estions re^anlin^f effective struteKitiS. 
/ However, thct more promirtin^r multicomponent treatment .packaK^is 
|K)He new, more complex issues for evaluation, Alternntive methmla of 
effectively pr(5st»ntjnK the most t^ffedual pro^rrams to the K^>nenil 
public need to l)e explored and properly evaluated. In- addition, the 
most attractive of the In^hiCvioral programs should 1k» exj)erimenUilly 
tested relative to other^ existing;; mt4>rventi()p strategies in order ,to 
pnx^ce relative outcome data for evaluation. ' 

The {K)tential effica(7 of smokin^roessation and redOllion counselinj? 
by physicians and health (»are [)r()fessi()nals also should l)e exi)erin)en- 
'tally evaluatiMl. Tht^ existinjf technoloj^y derived from l)ehavioral and 
social psyeholojrical research should Ih» intefjjat<i(i tnto interventions 
upjiroprhit^r for use in medical settinffH. 

All public service clinics ^nd [)r()prietary programs should \)e 
subjectiMl to rifrorous and continuing evaluation. Such programs must 
recoffnize their res|K)n8ibiliXy to tho Smoking public to present objective 
evaluations of lon^-term effectiveness. In addition, prei|)er ev^luHtiona 
^ should lit»ad to refinements in 'trflldment procedures. As eff<^:tive 
treatment strateffies are <levelopt^d iihd ol)j(*ctively evaluated within 
research prop-ams, they should l)e translated into clinic formatvS for 
utilization and evaluation within the general |H)pulation. 4 
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